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Resumo 



Um blink e urn grafo piano onde cada aresta ou e vermelha ou e verde. Um espago 3D ou, 
simplesmente, um espago e uma variedade 3 -dimensional conexa, fechada e orientada. Neste 
trabalho exploramos pela primeira vez em maiores detalhes o fato de que todo blink induz um 
espago e todo espago e induzido por algum blink (na verdade por infinitos blinks). Qual o 
espago de um triangulo verde? E de um quadrado vermelho? Sao iguais? Estas perguntas 
foram condensadas numa pergunta cuja busca pela resposta guiou em grande parte o trabalho 
desenvolvido: quais sao todos os espagos induzidos por blinks pequenos (poucas arestas)? 
Nesta busca langamos mao de um conjunto de ferramentas conhecidas: os blackboard framed 
links (BFL), os grupos de homologia, o invariante qudntico de Witten-Reshetikhin-Turaev, as 
3-gems e sua teoria de simplificagao. Combinamos a estas ferramentas uma teoria nova de 
decomposigao/composigao de blinks e, com isso, conseguimos identificar todos os espagos 
induzidos por blinks de ate 9 arestas (ou BFLs de ate 9 cruzamentos). Alem disso, o nosso 
esforgo resultou tambem num programa interativo de computador chamado Blink. Esperamos 
que ele se mostre util no estudo de espagos e, em particular, na descoberta de novos invariantes 
que complementem o invariante quantico resolvendo as duas incertezas deixadas em aberto 
neste trabalho. 



Palavras-chave: topologia, 3-variedades fechadas conexas e orientadas, grafos pianos, es- 
pagos, graph encoded manifolds. 
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Abstract 



A blink is a plane graph with its edges being red or green. A 3D-spa.ce or, simply, a space is 
a connected, closed and oriented 3-manifold. In this work we explore in details, for the first 
time, the fact that every blink induces a space and any space is induced by some blink (actually 
infinitely many blinks). What is the space of a green triangle? And of a red square? Are they 
the same? These questions were condensed into a single one that guided a great part of the de- 
veloped work: what are all spaces induced by small blinks (few edges)? In this search we used 
a known set of tools: the blackboard framed links (BFL), the homology groups, the quantum 
invariant of Witten-Reshetikhin-Turaev, the 3-gems and its simplification theory. Combining 
these tools with a new theory of decomposition/composition of blinks we could identify all 
spaces induced by blinks with up to 9 edges (or BFLs with up to 9 crossings). Besides that, our 
effort resulted in an interactive computer program named Blink. We hope that this program 
becomes useful in the study of spaces, in particular, in the discovery of new invariants that 
complement the quantum invariant and homology group solving the two uncertainties that we 
left open in this work. 



Keywords: topology, closed connected oriented 3-manifolds, plane graphs, spaces, graph en- 
coded manifolds. 
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Chapter 1 



Introduction 



1.1 Initial motivation 



Unexplored simplicity. This was the reason for the birth of this work. Let me explain. Topology 
deals with, among other objects, the so called 3-manifolds. A basic type of 3-manifold is a 
closed, connected, oriented 3-manifold and, in this work, the term space will be used as a 
synonym for it. 1 In 1994, Kauffman and Lins [KL94] introduced a new way to present spaces. 
They named their new presentation blinks. In fact, on their work, blinks were appreciated as 
being a new concise presentation for spaces, but its main importance there was its use as an 
intermediate step to convert a blackboard framed link presentation of a space into a 3-gem 
presentation of the same space. This conversion, among other results, is central to this work, 
but we will get to it later. What I want to say now is what attracted me to this object named 
blink. Here it is. 

Blink states that a triangle is a space. That a square is a space. That any plane graph (i.e. any 
drawing in a plane made of points connected by curves that do not intersect ) is a space. 
What space has the form of a triangle? And the form of a square? I found this connection 
between plane graphs and spaces very elegant. This elegance becomes even more special when 
we see that other space presentations have more “complicated” drawings than blink presen- 
tation does. Lor example, the following three drawings are different presentations for space 
§ 3 /< 3,3,2 >. 2 




'The term “space” is also used as a synonym for a 3-manifold (any 3-manifold), but here we will use it as a 
synonym only for a closed, connected, oriented 3-manifold. 

2 That is, the quotient of the 3-sphere under the action of the binary tetrahedral subgroup, which is a non-abelian 
group of order 12. 
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The first is a blink presentation, the second is a blackboard framed link presentation and the 
third is a 3-gem presentation. In this example it is clear that the blink presentation is simpler. 
Its perceptual complexity is smaller. Indeed this is always the case. No other space presentation 
has simpler drawings than blink does. Blackboard framed links don’t, 3-gems don’t, special 
spines don’t, Heegaard diagrams don’t. 

This simplicity aspect of blinks allied to the fact that they were not studied before, except 
as a by product on the books [KL94, Lin95] made me decide to explore it. To see the greatest 
number of spaces through blink drawings was the initial intent, but the hope was also that so 
much elegance and simplicity is not in vain and it could, by the fact that it was not explored 
before, hold some yet unknown secret of spaces. 



1.2 Historical overview 

In 1962 Lickorish [Lic62] revolutionized the area of spaces by proving in a purely combinato- 
rial way a result first published by Wallace [Wal60] two years before by means of differential 
topology. The result has, as a corollary, the following fact: 

Given any space M, there exists a finite number k of disjoint solid tori 7} C M such that 
M\ (J f=1 Ti is homeomorphic to § 3 \ (J;=i T(, for a corresponding set of disjoint solid tori T( C 

S 3 . 

Another consequence of Lickorish’s Theorem permits the presentation of an arbitrary space 
as a link diagram in the plane with an integer attached to each one of the components, the so 
called framed links. The revolution was completed in 1978 when Kirby [Kir78] published his 
now famous calculus on framed links. This paper spurred an enormous activity in the area 
paving the way to prove deep theorems by a specific kind of diagrammatic calculus with well 
defined rules. 

Framed links can be freed from the integers associated to their components if one intro- 
duces curls in their projections so as to have the frame of a component equal to its writhe, 



1.2 HISTORICAL OVERVIEW 



3 



thus producing a blackboard framed link or a BFL. In this way, every space presents itself as 
a blackboard framed link. A reformulation of Kirby’s calculus into blackboard framed link 
language is presented in [Kau91]: a formal BFL calculus. The importance of the BFL presen- 
tation is testified by the fact that we can obtain from it the Witten-Reshetikhin-Turaev quantum 
invariant (or WRT-invariant) of the induced space [Wit89, RT91]. This is not possible, at least 
it is unknown at the present, from a triangulation [Hem76], from a Heegaard diagram [Rol76] 
or from a special spine [Mat03] of the space. In this work the QI or quantum invariant of a 
space mean their WRT- invariants computed at A = e ,7T22r [KL94]. 

A BFL can be reformulated into the object named blink also introduced in [KL94]. The 
presentation by blink is concise and permits, as BFLs does, the computation of best invariants 
available. But how do we prove that two blinks yielding the same invariants are manifestations 
of the same space? Kirby’s moves, although a theoretical masterpiece, are in this practical con- 
text of no use, except in very limited circumstances. For this task, the TS-moves and U-move 
on gems of Lins [Lin95] are much better. The applicability of the gem simplifying dynamics is 
available because from a blink it is straightforward to produce a gem inducing the same space 
[KL94]. Summarizing, the task of classifying blinks has to rely on gem theory which is, at 
present, an indispensable complement to perform the task. The topological classification of 
gems with 30 vertices (extending the classification of [Lin95] using again TS- and U-moves) 
has been recently accomplished [CC06] . 
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1.3 What we did 

In Section 1.1 we said our intent was to see the greatest number of distinct spaces through 
blinks {i.e. blink drawings). To be able to accomplish this task, the most important question we 
must know how to answer is whether two blinks A and B are actually presentations of the same 
space. A fact we did not mention before is that any space has infinitely many distinct blink 
presentations. So, to answer this question is not just checking that A = B or A ^ B. The relation 
space-blink is not a one to one relation. 

As mentioned in Section 1 .2, blink is a direct reformulation of blackboard framed link 
(BFL). It is easy to go from a blink presentation of a space to a BFL presentation of the same 
space and vice-versa. We also mentioned that a formal calculus for BFLs is well known. This 
means that a set of BFL operations or moves is known such that any pair of BFLs induce the 
same space if and only if there is a path, i.e. a finite sequence of operations or moves in this set, 
that transforms one BFL into the other. So, we could answer our question like this: obtain a 
BFL presentation for A, obtain a BFL presentation for B, then show a path in the BFL calculus 
transforming A into B, proving that they induce the same space; or show that such a path does 
not exist, and conclude that they induce different spaces. Although this approach is correct 
and theoretically possible, it is not practical. How to show a proof that a path does not exist? 
Despite of this practical gap, one of the contributions of this thesis is a reformulation of the 
BFL calculus into a purely blink calculus. 

Section 1.2 also mentions that from a blink we are able to calculate some space invariants. 
For example, it is possible to obtain the homology group or the Witten-Reshetikhin-Turaev 
quantum invariant of its space. Indeed, this is the first thing we do to answer whether blink A 
induces the same space as blink B. We calculate these two invariants and if any of them are 
different we can answer for sure that the blinks induce different spaces. But, if they are both 
the same, we cannot say their spaces are the same. No complete invariant for spaces is known. 
So, any known space invariant may fail to distinguish different spaces. 

When the space of blink A is not distinguished from the space of blink B by the space in- 
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variants, we must use another tool to answer our question. This other tool is 3-gem theory. The 
book [KL94] shows a way to obtain a 3 -gem presentation from a blink presentation inducing 
the same space. We improved this algorithm in Chapter 4. In [Lin95] a nice algorithm to sim- 
plify 3 -gems is presented. So the last thing we do to answer our question is to check whether 
the blinks A and B not distinguished by the space invariants have their 3-gems simplified to a 
common 3-gem. If this is the case then we are sure that A and B induce the same space. If not, 
then we are not sure. It is a hint that they are different but this cannot be said. For small blinks, 
as we will see later, there are only two uncertainties left out of fa 500. 

This approach of testing the homology group and the WRT-quantum invariant to distinguish 
blinks and then, if not distinguished, applying the 3-gem simplifying algorithm to show that 
they induce the same space was very successful in our experiments as we will see in Chapter 5. 
Its only constraint is that it works only for small blinks and 3-gems. The computational effort 
to calculate quantum invariants or to simplify 3-gems is exponential in the sizes of the blinks 
and of the 3-gems, respectively. 

Let’s return to our initial intent: isolating the largest number of spaces through blinks. We 
already know how to test if two (small) blinks do induce the same space or not. The next 
important thing to define is for what blinks we are going to ask these questions. To try all 
possible blinks is prohibitive and unnecessary. As we will see, we can search for spaces in only 
a small fraction of all possible blinks and yet not lose anything. To get to this optimization we 
first developed a useful decomposition/composition theory of blinks in Chapter 3 (actually the 
theory was developed for its combinatorial counterpart: the g-blink). Then, using the results 
and operations of blink calculus and BFL calculus we filtered some redundant blinks. This 
resulted in a small set of blinks for which we could identify all spaces. We also could isolate 
interesting sets of small blinks inducing the same spaces such that a path in blink calculus or 
BFL calculus is not trivial to identify. These sets may lead to new ideas for theorems or space 
invariants. 

A contribution of this thesis is a computer program named Blink. It was responsible for 
most of the figures in this document. It also supports the most important concepts discussed in 
the following chapters and we hope that it will become popular and help researchers and stu- 
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dents to learn, do research or just appreciate spaces through the language of blinks, blackboard 
framed links or 3-gems which are the objects that it supports at the moment. 



1.4 The structure of this thesis 

In Chapter 2 we begin with a review of the basic topological language and concepts needed in 
the remaining of the thesis. We then introduce knots and links and their diagrams. After that we 
introduce framed links and blackboard framed links (BFL) and show how they encode spaces. 
A calculus for blackboard framed links is presented. 

In Chapter 3 we define the motivating object of this work: a blink. We show that blinks are a 
simple reformulation of blackboard framed links with the advantage of having simple drawings. 
We then reformulate the BFL calculus shown in Chapter 2 in blink language. From blinks we 
define a new combinatorial object named g-blinks. We show how to obtain the homology group 
and quantum invariant of Witten-Reshetikhin-Turaev invariants from a g-blink. The code of a 
g-blink is then presented. Then some involutions of g-blinks are defined: dual, reflection and 
refDual. The concept of a representative g-blink is introduced based on the previous results 
shown for g-blinks. We end the chapter showing how to identify all spaces that are induced by 
small blinks and what is the missing piece to do that: a way to prove homeomorphisms. 

In Chapter 4 we define 3-gems: another way to present spaces. We then show some moves 
that can be done in 3 -gems without changing the induced space. These moves yields a viable 
computational way to prove homeomorphism of spaces: a combinatorial simplification dynam- 
ics of 3-gems. To connect blinks and 3-gems we show an improved way to obtain, from a 
blink, a 3-gem inducing the same space. We finish this chapter with the proof, via 3-gems, of a 
theorem on g-blinks stated in Chapter 3: the partial reflection theorem. 

In Chapter 5 we present the computational experiments and results that we have obtained. 
We define formally what we are searching: a census of prime spaces. Then we construct a small 
set named U that has the 9-prime-unavoidable property. We then show how we topologically 
identified the spaces of every g-blink in U . We finish the chapter exploring another set of 
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g-blinks: simple 3-connected monochromatic blinks. 

In Chapter 6 we review the main contributions of this work, talk a little about the program 
Blink and about a theoretical contribution that we did not finish on time to this thesis: a 
polynomial algorithm to obtain the blink of a 3-gem. Some research problems that can be 
explored as a continuation of this work are also shown. 



Chapter 2 



Topology, manifolds, links and blackboard framed 

links 



2.1 Topology, manifolds and what we call here “spaces” 



In topology the shape of a cup of coffee is equivalent to the shape of a doughnut. Everybody 
knows that if we try to put coffee on a doughnut the result is not the same as if we try to 
put coffee on a cup of coffee. So, our first conclusion is: what topology states as “equivalent 
shapes” is definitively not aligned with our practical understanding of equivalent shapes. One of 
the main problems that topology deals is classifying shapes as equivalent or not and, at the end, 
describing what are all possible shapes. In this section, based on the clean and direct approach 
of [VINK], we present an introduction to elementary topology to settle the vocabulary and the 
basic concepts needed. At the end we define what are manifolds and the specific class of closed, 
connected, oriented manifolds which are the “shapes” that we are interested in this work. 




(A) (B) 

Figure 2.1 Seven bridges of Konigsberg 



In the XVIII century, the city of Konigsberg, Prussia (now Kaliningrad, Russia) had seven 
bridges over the Pregel river connecting two islands and other parts of the city as is shown in 
Figure 2.1 A. A famous problem concerning Konigsberg was whether it was possible to take a 
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walk through the town in such a way as to cross over every bridge only one time. Figure 2. IB 
shows a wrong walk attempt: by the time the sixth bridge is crossed the only uncrossed bridge 
is unreachable. 

No one was able to do this walk, and yet nobody knew how to prove that it could not 
be done. In 1735, some college students sent this problem to Leonhard Euler, one of the 
greatest mathematician of all time. Euler was able to prove mathematically that this walk was 
impossible. This result did not depend on the lengths of the bridges, nor on their distance from 
one another, but only on connectivity properties: which bridges are connected to which islands 
or riverbanks. What Euler captured with the “Problem of the Seven Bridges of Konigsberg” is 
the motivating insight behind topology: 

some geometric problems depend not on the exact shape of the objects 
involved, but rather on the “way they are connected together”. 

Leonhard Euler’s 1736 paper on Seven Bridges of Konigsberg is regarded as one of the first 
topological results and also led to graph theory, a branch of mathematics with “infinite” appli- 
cations [Wik06b, Wik06a]. 

Topology, in its present form, long after Euler, uses the term topological space for what we 
called a “shape” on the beginning of this section. Before defining what are topological spaces 
we define metric spaces, as they are the source for the concrete “shapes” or topological spaces 
that we are interested. 



Metric Spaces 

A metric or a distance in a set X is a function p:XxX-> R + — {x E M | x > 0} that satisfies 

(1) p(x,y) — 0, iff x = y, 

(2) p(x,y) — p(y,x), for every x,y E X, 

(3) p(x,y) < p(x,z) + p(z,y), for every x,y,z E X. (triangle inequality) 
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The pair (X,p), where p is a metric in X, is called a metric space. The function 

R" x R" -»■ R+ : (*,y) ^ JfJj xt-yt ) 2 

is a metric in R w and is called euclidean metric. 

Let (X, p) be a metric space, let a be a point in X, and let r be a positive real number. The 

sets 

B r (a) — {x G X | p(a,x) < r}, 

D,(a ) — {x G X | p(a,x) < r}, 

S r (a) — {x G X | p(a,x) — r} 

are called, respectively, open ball , closed ball , and sphere of the space (X,p) with center a 
and radius r. If (X.p) is a metric space and A C X, then the restriction of metric p to A x A 
is a metric in A, and (A,p[axa) is a metric space. It is called a subspace of (X,p). The ball 
Di(0) and the sphere S| (0) in R" with the euclidean metric are denoted by symbols D" and 
S n ~ 1 and called n-dimensional ball and (n — 1) -dimensional sphere. They are considered as 
metric spaces with the metric restricted to R". Note that: D l is the segment [—1,1]; I) 2 is a 
disk; S° is the pair of points {-1,1}; S 1 is a circle; § 2 is a sphere; D J is a ball. The words disk, 
circle, sphere and ball were used, in last sentence, appealing to their common sense meaning. 
Now, for this work, they have a formal meaning: a disk is D 2 , a circle is S 1 , a sphere is S> 2 and 
a ball is B 3 . 
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Topological Spaces 

A topological space is a set X with a collection £2 of subsets of X satisfying the following 
three axioms: 

(1) the empty set 0 and X are in £2, 

(2) the union of any collection of sets in £2 is in £2, 

(3) the intersection of any pair of sets in £2 is in £2. 

The collection £2 is called a topological structure or a topology in X. The sets in £2 are 
called open. The elements of X are called points. A set F e X is said closed in the space (X, £2) 
if its complement X\F is open ( i.e . X\F e £2). Note that 0 and X are both open and closed. 
A neighborhood of a point is any open set containing that point. A collection E of open sets is 
called a base for a topology (i.e. topological structure), if each nonempty open set is a union of 
sets belonging to E. 

The following result connects metric spaces and topological spaces: 

the collection of all open balls in a metric space (X, p) 
is a base for some topology in X. 

For example, consider R 2 with the euclidean metric. Then, a topology for R 2 is the set of all 
unions of open balls (open disks in the plane). This topology is the default topology when 
nothing else is mentioned. 

Let (X, £2) be a topological space, and A C X. Denote by £2 4 the collection of sets AP\V, 
where V e £2. Then, 



£2^ is a topological structure in A. 

The pair (A,£ 2 4 ) is called a subspace of the space (X,£2). The collection £2 4 is called the 
subspace topology or the topology induced on A by £2, and its elements are the open sets in A. 

At this point, we can think, for instance, of § 2 as a topological space. We know that the 
collection of open balls of R 3 (as a metric space with the euclidean metric) is a base for a 
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topology in M 3 . Consider this topology to view M 3 as a topological space. Restrict this topology 
of M 3 to § 2 to obtain a topology for § 2 : S 2 is now a topological space. In this work this logical 
sequence to obtain a topology for a subset of M” is always the one considered. So, from now 
on, every subset of M" may also be viewed as a topological space. For example the surface of 
doughnut and of the coffee cup considered in the beginning of this section may now be viewed 
as subsets of M 3 and, consequently, as topological spaces. 

Maps 

In the context of topology, the terms map and mapping are synonyms of function. A map- 
ping f : X —> Y is called a surjective map, or just a surjection if every element of Y is an image 
of at least one element of X. It is called an injective map, injection or one-to-one map if every 
element of Y is an image of, at most, one element of A. A mapping is called a bijective map, 
bijection, or invertible if it is surjective and injective. 

The image of a set A C X under a map / : X — > Y is the set of images of all points of A. It 
is denoted by /(A). Thus, 

f( A ) = {/(*) :*GA}. 

The image of the entire set X (i.e. /(A)) is called the image of /. The preimage of a subset of 
B cY under map / : X — > Y is the set of elements of X whose images belong to B. It is denoted 
by f~\B). Thus, 

f-\B) = {x:f(x)eB}. 

Continuous Maps 

Let X, Y be topological spaces. A map / : X — > Y is said to be continuous if the preimage 
of any open subset of Y is an open subset of A. A map / : A — > Y is said to be continuous at 
point a e A if for every neighborhood U of f(a) there exists a neighborhood V of a such that 
f(V) C U. One result about continuous maps is that: a map / : A — > Y is continuous iff it is 
continuous at each point of A. Another result is that this notion of continuity coincides with 
the one that is usually studied in calculus: 
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Let X . Y be metric spaces, and a (E X. A map f :X —>Y is 
continuous at the point a, iff for every £ > 0 there exists a 8 > 0 
such that for every point x G A inequality p (x. a) < 8 implies 
P(f(x),f{a)) < £■ 

Homeomorphism 

Now we are able to formally define the “topologically equivalence” concept. An invertible 
mapping is called a homeomorphism if it is continuous and its inverse is also continuous. A 
topological space A is said to be homeomorphic to space Y if there is a homeomorphism X —>Y . 
Being homeomorphic is an equivalence relation. Let X, Y and Z be topological spaces then: 
(1) A is homeomorphic to A; (2) if A is homeomorphic to Y then Y is homeomorphic to A; and 
(3) if A is homeomorphic to Y and Y is homeomorphic to Z then A is homeomorphic to Z. 

Some examples of homeomorphic topological spaces: [0, 1] and [a,b\ for any a < b; (—1,1) 
and M; an open disk and the plane M 2 ; S" \{point in §"} and M”. Some examples of non- 
homeomorphic topological spaces: balls D p ,D q with p q\ spheres S p ,S q with p q\ punc- 
tured plane R 2 \{point} and a plane with a hole M 2 \{(x,y) : x 2 +y 2 < 1}. 

From the topological point of view homeomorphic spaces are completely identical: a home- 
omorphism A — > Y establishes one-to-one correspondence between all phenomena in A and Y 
which can be expressed in terms of topological structures. Thus, two spaces are topologically 
equivalent or the same for the purposes of topology if there is a homeomorphism between them. 
There is a homeomorphism between the surface of a doughnut and the surface of a coffee cup, 
so they are topologically equivalent. 

As we pointed out on the first paragraph of this section, not yet in the correct language, the 
topological equivalence problem or homeomorphism problem is one of the classic and impor- 
tant problems of topology: 

Given two topological spaces, are they homeomorphic? 

To prove that topological spaces are homeomorphic, it is enough to present a homeomorphism 
between them. Essentially this is what is done in this case. However, to prove that topologi- 



2. 1 TOPOLOGY, MANIFOLDS AND WHAT WE CALL HERE “SPACES” 



15 



cal spaces are not homeomorphic, it does not suffice to consider any special mapping, and is 
usually impossible to review all mappings. Therefore for proving non-existence of a homeo- 
morphism one uses indirect arguments. In particular, one finds a property or a characteristic 
shared by homeomorphic spaces such that one of the spaces has it, while the other does not. 
Properties and characteristics shared by homeomorphic spaces are called topological proper- 
ties or invariants. For instance, the cardinality of the set of points and of the set of open sets is 
a topological invariant. 



Embedding 

A continuous mapping / : X — > Y is called a (topological) embedding if the mapping 
f : X — ► f(X) is a homeomorphism, where f'(x) — f(x) for all x E X. Embeddings /i,/2 : 
X — > Y are said to be equivalent if there exist homeomorphisms lix : X — > X and hy :Y — > Y 
such that /2 o h x — hy ° f\ . 

Note that homeomorphisms are special kind of embeddings, where the mapping is surjec- 
tive. 

Cover 

A collection T of subsets of a set X is called a cover or a covering if the union of the 
elements of T contains X, i.e., X C LUerA. A cover T of a topological space X is said to be an 
open cover if every element of T is an open set. A cover T of a topological space X is said to 
be a closed cover if every element of T is a closed set. If E covers X and T covers X and E C T, 
then E is a subcover or subcovering of T. 

Connectedness 

A topological space X is said to be connected if it has only two subsets which are both open 
and closed: 0 and the entire X. Although this definition is clear, at first, it is not intuitive. 
Let’s get a more intuitive definition. A partition of a set is a cover of this set with pairwise 
disjoint sets. To partition a set means to construct such a cover. Now the equivalent notion of 
connectedness of a topological space: 
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A topological space is connected iff it cannot be 
partitioned into two nonempty open sets iff it cannot be 
partitioned into two nonempty closed sets. 

For instance, consider the topological space obtained as a subspace of the plane that consists 
of two disjoint open disks (open balls) ( e.g : one open ball B\(— 1, — 1) and B i(l, 1)). This 
topological space is not connected, because the two open disks, that are open sets, form a 
partition of the entire space. 

A connected component of a space A is a maximal connected subset of A (i.e. a connected 
subset, that is not contained strictly in other larger subset of A). Some properties of connected 
components: every point belongs to some connected component; connected components are 
closed; two connected components are disjoint or coincident. The image of a connected space 
under a continuous mapping is connected, so connectedness is a topological property. The 
number of connected components is a topological invariant. 

Compactness 

A topological space A is said to be compact if any of its open covers has a finite subcover, 
i.e. if r is a cover for A then exists a finite EcF that also covers A. The image of a compact 
space by a continuous mapping is also compact, so compactness is a topological property. 

Compactness is a sort of topological counter-part for the property of being finite in the 
context of set theory. Example of s non-compact space: M". Example of a compact space: 
Indeed a subset of M" is compact if and only if it is closed and bounded (i.e. contained in an 
open ball). 



Homotopy 

Let f,g be continuous maps of a topological space A to a topological space Y, and H : 
Ax[0,l]->fa continuous map such that H(x, 0) = f(x) and H(x, 1) = g(x) for any x eX. 
Then / and g are said to be homotopic and H is called a homotopy between / and g. Homotopy 
of maps is an equivalence relation: (l)if/:A— >-yisa continuous map then H : Ax [0, 1] - Y 
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defined by H(x,t) — f(x) is a homotopy between / and /; (2) if H is a homotopy between / 
and g then H' defined by H'(x,t ) = H(x, 1 — t) is a homotopy between g and /; (3) if H is a 
homotopy between / and f and H 1 is a homotopy between f and f" then H" defined by 

A f H ^ 2t ) fort <1/2, 

[H'(x,2t-l) fort >1/2, 

is a homotopy between / and f". 

ISOTOPY 

Let X, y be topological spaces, h,h' : X — > Y homeomorphisms. A homotopy h t : X — ► y, 
t G [0,1] connecting It and /?/ (z.e., with /zq = h, hi — h') is called a isotopy between h and /?/ 
if h t is a homeomorphism for each t e [0, 1]. Homeomorphisms h.h' are said to be isotopic if 
there exists an isotopy between h and h' . Being isotopic is an equivalence relation on the set of 
homeomorphisms X —> Y. 

The concept of isotopy may also be applied to embeddings. Let X, Y be topological spaces, 
h,h f : X — * y topological embeddings. A homotopy h t : X — * Y, t e [0, 1] connecting h and 
h' (i.e., with ho = h, h\ — h') is called an (embedding) isotopy between h and h' if h t is an 
embedding for each t G [0, 1]. Embeddings h,h f are said to be isotopic if there exists an isotopy 
between h and h' . Being isotopic is an equivalence relation on the set of embeddings X —>Y . 

A family A t , t E I — [0, 1] of subsets of a topological space is called an isotopy of the set 
A = Aq if the graph F = { (x. t ) G X x I \x G A t } of the family is fibrewise homeomorphic to the 
cylinder Ax I, i.e. there exists homeomorphisms Ax/->F mapping A x {?} to rnX x {?} 
for any t El. Such a homeomorphism gives rise to an isotopy of embeddings <f>, : A — > X, t E I 
where <f»o is the identity mapping and 4> f (A) = A t . An isotopy of a subset is also called a subset 
isotopy. Subsets A and A' of the same topological space are said to be isotopic in X, if there 
exists a subset isotopy A t of A with A' — A\. The isotopic relation over the set of subsets of a 
topological space X is an equivalence relation. 

An isotopy of a subset A G X is said to be ambient, if it may be accompanied with an embed- 
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ding isotopy : A — >• X extendible to an isotopy <f>, : X — > X of the identity homeomorphism 
of space X. The isotopy <fy is said to be ambient for <F r . Two isotopic subsets of a topological 
space may not be ambient isotopic. Any pair of circles S 1 embedded in 8 3 is isotopic, but a 
circle (Figures 2.2A) and a trefoil (Figures 2.2B) are not ambient isotopic. 

Manifolds 

Let n be a non-negative integer. A topological space X is called locally euclidean space 
of dimension n if each point of X has a neighborhood homeomorphic either to R" or Wf (i.e. 
R'l = {16 R” : x ] > 0}, defined for n > 1). Examples of locally euclidean spaces: W 1 ; E> n . D" . 

A topological space is called Hausdorff space or just Hausdorff if any two distinct points 
possess disjoint neighborhoods. Result: any metric space is Hausdorff (i.e. the topological 
space with topology induced from the metric space is Hausdorff). 

A space is said to satisfy the second axiom of countability or to be second countable if it 
has a countable base. Result: any metric space is Hausdorff (i.e. the topological space with 
topology induced from the metric space has a countable base). 

A manifold of dimension n or n- manifold is a topological space that satisfies: 

( 1 ) it is a locally euclidean space of dimension n, 

(2) it is Hausdorff, 

(3) it is second countable. 

Examples of n-manifolds: R” ; S", D ” . 

The definitions until now were very formal, but this one will not be formal. A manifold 
of dimension n is called non-orientable if it is possible to take the homeomorphic image of an 
/ 2 -dimensional ball in the manifold and move it through the manifold and back to itself, so that 
at the end of the path, the ball has been reflected. The Mobius band and Klein bottle are the 
most famous examples of non-orientable manifolds. A manifold which is not non-orientable is 
orientable. An orientable space has two orientations and the choice of one of them makes the 
space an oriented space. 
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Spaces for us 

In this work we are interested in studying a specific kind of “shape” or, as we learned, 
topological space. This is it: 

connected, closed, oriented 3 -manifolds. 

The adjective closed applied to a 3-manifold means that it is boundary free and compact. We 
use, from now on, the word space to denote these topological spaces. This is not a perfect 
choice, as “space”, even in mathematics, has a lot of meanings. It could be a metric space. A 
vector space. A topological space not matching these constraints of being compact, connected, 
oriented. A common use for space, for instance, is any 3-dimensional topological space or any 
3-manifold. These include our spaces but others too. In spite of all these, here, space will be 
exactly this: a connected, compact, oriented 3-manifold. So let’s put it big: 

A SpdCC in this work is the same as 
a connected, closed, oriented 3 -manifold. 
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2.2 Knots, links and diagrams 

In general terms, knot theory studies the placement problem. As stated in [Kau87], this problem 
is 



Given topological spaces X and Y, classify how X may be 
placed within Y. Here the “how” is usually an embedding, and classify often 
means up to some form of movement ofX in Y (isotopy, for example). 

When X is the circle S 1 and Y is the 3-dimensional space M 3 or § 3 , we have classical knot 
theory. In this section we see, for this classical knot theory, a characterization of what are the 
equivalent embeddings. Things shown here form the basis for the approach to the problem of 
characterizing homeomorphic spaces (connected, compact, oriented 3 -manifolds) that we show 
later. 

An embedding of a circle S 1 in the 3-dimensional space M 3 or in the 3-sphere § 3 is called a 
knot. An embedding of a collection of circles in the 3-dimensional space M 3 or in the 3-sphere 
§ 3 is called a link. Each circle (or the image of one) in a link is called a component of the link. 
So, a knot is a link with only one component. Figure 2.2 shows some links 1 . The link of Figure 
2.2A is also a knot (one component) and is suggestively called unknot. Figure 2.2B is the knot 
called trefoil. Figure 2.2C is the knot called figure eight knot. Figure 2. 2D is a link with two 
components. Figure 2.2E is a link with three components and it is called the borromean rings. 
This link has an interesting property: we cannot separate the three rings without breaking one of 
them, i.e. the three rings are linked , even though, any two rings are separable without breaking 
(i.e. any pair of rings is unlinked). 

Actually, Figure 2.2 presents the projection on the “plane of this paper” of thin cylinders 
centered and following the 1 -dimensional strings that are the 3-dimensional image of the circles 
through the embeddings or links. It happens that we could replace Figure 2.2 by Figure 2.3 
without loosing any important information. Each of this drawings is called a knot diagram 

'These figures were created using the beautiful tool called KnotPlot that was part of the phd thesis of Robert 
Scharein [Dra98]. 
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(if only one component) or link diagram (any number of components). On each crossing that 
appears in the plane projection of the cylinders, there is one cylinder segment on top of another 
cylinder segment. This is represented by a continuous curve (top segment) and a broken curve 
(bottom segment). 






Figure 2.3 Knots and links diagrams 



So, a link diagram can be seen as a 4-regular plane graph with an extra information on 
each vertex. For example, the trefoil may be seen as the plane graph of Figure 2.4A. The 
extra information of the vertices is shown on Figure 2.4B and it encodes, in an intuitive way, 
exactly the information of which “cylinder segment” is on top and which “cylinder segment” 
is below. Note that there are two possibilities for this “extra information”. They are shown in 
Figure 2.4C. The a curve ( b curve) in this figure is said to be the overcrossing ( undercrossing ) 
line in the top case and the undercrossing ( overcrossing ) line in the bottom case. 

cfb 

(A) (B) (C) 





Figure 2.4 Link diagram as plane graphs 
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Given two links, an interesting question to answer is whether these links can be aligned 
without tearing any of the strings. For example the links A and B given by their diagrams on 
Figure 2.5 can be aligned as is shown. Imagine this sequence of “moves” transforming A and 
B occurring on the 3-dimensional space. It is intuitive that we need no tearing. On the other 




Figure 2.5 Ambient isotopic knots 



hand, the circle and the trefoil (note the crossings on A to see that it is not a trefoil) cannot 
be aligned without tearing. These are examples of the placement problem for links. We say 
two links are placed the same way in 3-dimensional space if this alignment can be done. The 
formal term for this alignment, defined in Section 2.1, is: ambient isotopy. Ambient isotopy 
is an equivalence relation and when we say that links are equivalent we are referring to the 
ambient isotopy relation. So A and B in Figure 2.5 are equivalent, but are not equivalent to the 
trefoil. 

— ^ >:oc 

T yP e 1 Type II 

Figure 2.6 Reidemeister moves 

Reidemeister [Rei48] proved the following result about link equivalence in the diagram- 
matic language: 



'~cT' 




Type III 



two links are equivalent (i.e. ambient isotopic) if and only if 
any diagram of one link can be transformed into a diagram for the other link 
via a sequence of Reidemeister Moves ( Figure 2.6). 



2.2 KNOTS, LINKS AND DIAGRAMS 



23 



A 

We use the symbol ~ between two link diagrams or detached pieces of link diagrams (where the 
boundaries of these pieces have a correspondence that should be clear) to denote that they are 
ambient isotopic. Note that the Reidemeister moves we used in the transformation of Figure 2.5 
were type II move, type I move and alignments. The three Reidemeister moves will be also 
called RE\, REn and RE$ for moves of type I, type II and type III, respectively. Two link 
diagrams that differ by a finite sequence of Reidemeister moves RE? and RE 3 are said to be 
regular isotopic. The notation A ~ B, where A and B are link diagrams, is used to say that A 
and B are regular isotopic. Note that regular isotopic diagrams are always ambient isotopic, 

while the converse is not always true. Observe that the regular isotopic relation between link 
diagrams defines an equivalence relation on the set of link diagrams. This relation is called 
regular isotopy. 

Link diagrams interpreted as blackboard framed links, as we will see later, is a presentation 
for spaces ( i.e . connected, compact, oriented 3-manifolds). This connection is essential to the 
contribution of this work: a prime space catalog of small BFLs or blinks. 
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2.3 Linking number, writhe and linking matrix 

A link is said oriented if all its components have an orientation. There are two possible orien- 
tations for each component. So, a link with k components can be oriented in 2 k different ways. 
To present an oriented link we can draw the link diagram with one arrow on each component 
indicating its orientation. For example, Figure 2.7A shows an oriented trefoil. A crossing on 
an oriented link diagram may be of two types as Figure 2.7C shows. Each of these types has 
a number +1 or -1 which is called the sign of the ( oriented ) crossing. When the undercrossing 
line, on its orientation sees the overcrossing line go from left to right then the sign is +1, else, 
if it sees the overcrossing line going right to left, the sign is -1. 




Let D be an oriented link diagram of link L. Let a be a component of L. The sum of the 
signs of auto-crossings of a (crossings of a with a) on D is said to be its writhe and is denoted 
by w(a). Lor instance, the writhe of the only component of the oriented trefoil of Ligure 2. 7 A 
is +3, because all 3 crossing are auto-crossings and with sign +1. Note that changing the 
orientation of a component does not change its writhe. Now, let a and /3 be two components 
of a link L. The sum of the signs of the crossings on D of components a and /3 is said to be its 
linking number and is denoted by Ik (a. (3). Lor instance, on Ligure 2.7B, the linking number 
of a and /3 is -2 as the two crossings are -1. 

Let D be an oriented link diagram with components ot\M 2 ,. . ., O',,. The linking matrix of D 
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is given by 



/ 



Ik(a\,a2) ■■ 


■■ £k(a i,a„ 


w(a 2 ) 


ik(a 2 , a n 


Zk(a„,a 2 ) •• 


w(OC n ) 



\ 



From this matrix, as we will see in Section 3.4, it is possible to obtain a space invariant: the 
homology group. But to understand this we must first understand what a link diagram has to 
do with spaces. This is the theme of next section. 



2.4 Framed links and blackboard framed links: encoding spaces 

This section presents a fundamental result for this work. To get deep into this result’s justifica- 
tion ideas would demand a lot of work not needed for our aim. But to get a good image of this 
result’s meaning is easier. Let’s get it. 

Consider the unknot on S 3 , i.e. a ring floating inside the 3 -dimensional sphere. Now imag- 
ine a small tubular volume T, centered on this unknot. In this situation one could ask: is there a 
way to replace the interior of this tubular volume T with something different? Of course there 
is. We could replace T by “nothing”, leading to the “shape” of S 3 with a toroidal hole in it. Al- 
though this is a correct thought, it is not what we are imagining here. We would like to replace 
T with something different, but not leaving a hole. In this case, is there something different of 
“replacing T by 7”’? The answer is also yes 2 . We can replace T by another volume that fills in 
the hole and leads to a closed 3-manifold different from § 3 . In fact, this idea generalizes. 

Let’s call a replacement like the one we mentioned above by surgery. Think of a link on § 3 
and a thin tubular volume T\ centered on each of its components. By analogy with the simple 
unknot case above, it is easy to note the possibility of obtaining different closed 3-manifolds by 
different surgeries (i.e. replacement of the thin tubular volumes 7}). In fact, as Lickorish [Lic62] 
and Wallace [Wal60] proved independently, any closed, connected, oriented 3-manifold may 

2 For theory and examples of these replacements see [Rol76]. 
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be obtained by surgeries (the technical name is Denn surgeries) of a link on S> 3 . So, by doing 
valid replacements of the thin tubular volumes centered on the components of a link, one can 
obtain any closed, connected, oriented 3-manifold. This result is very important once shows 
an intrinsic connection between links (i.e. embeddings of circles into the 3-dimensional sphere 
S 1 — > § 3 ) with spaces (i.e. closed, connected, oriented 3-manifold). 

The information that defines how to do the surgery on a component (replacement of the 
tubular volume centered on that component) is called framing. So, with a link and a framing 
for each of its component, a space is defined. A framing as is justified in Chapter 9 of [Rol76] 
may be just an integer number. This leads to the definition we use of framed link : a link in S 3 
with an integer associated to each component. So, from a framed link it is possible to obtain a 
space. Start with the link, define the thin tubular volumes 7} centered on each component and, 
finally, apply the surgery on each 7) defined by the framing of component i. 

In Section 2.2 we saw that a link diagram is a way to present a link. So, we can present 
framed links (spaces) by drawing a link diagram and writing an integer near each component: 
its framing. Although this is a nice way to present spaces, there is an even more concise way to 
do it based on two facts: (1) the writhe of a component, as is the framing of a component on a 
framed link, is an integer number associated to it on a link diagram; (2) by adding or removing 
one curl on a link diagram, application of one Reidemeister move I, one is able to, without 
modifying the link, increment by 1 or -1 the writhe of a component. Using these ideas we have 
the following result: 

given any framed link, it is possible to draw a link diagram 
for it where the writhe of each component on the link diagram 
is exactly the framing of the same component. 

For example, suppose we want a link diagram for the trefoil with framing zero. See Figure 2.8. 
We first draw a link diagram for the trefoil. While the framing of the component is not equal 
to its writhe on the diagram, we add curls until they match. Note that adding these curls do not 
change the underlying link. 

A blackboard framed link or BFL is a link diagram presentation of a space. The space is 
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framing: 0 writhe: +3 writhe: +2 writhe: +1 writhe: 0 

different diagrams for the same link 
Figure 2.8 Aligning framing with writhe 

the space induced by a framed link defined by: (1) the link of the framed link is the link on the 
diagram; (2) the framing of each component equals to the writhe of the same component on the 
diagram. So, any link diagram may be seen as a blackboard framed link inducing a space and, 
also, any space has blackboard framed link presentation for it. One of the main aims of this 
work is to identify all prime spaces that have a “small blackboard framed link” inducing it. 




How TO FILL THE TOROIDAL HOLES? 

As we said, the framing tells how to close a toroidal hole in § 3 . But how is that done? 
Here is how. A hole is a solid torus embedded in § 3 . If the framing in zero, then define c as a 
curve on the surface of the hole (i. e. a solid torus) parallel to the curve that follows the center 
of the hole (see the black line in the left drawing of Figure 2.9). If the framing is n ^ 0 then 
define c the same way except that it does n twists on the surface of the hole before completing 
a loop (see the bottom drawing in Figure 2.9). To close the toroidal hole is a matter of doing an 
abstract gluing: identify curve c with the meridian curve of a torus as is shown by the “glue” 
arrow in Figure 2.9. With this identification a complete homeomorphism is defined between 
“the hole” and “the shape” that replaces it in a different way. 




framing: -y\\\\™ \ A 



Figure 2.9 Gluing a solid torus to a toroidal hole: BFL-component and meridian become the same 
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2.5 A calculus on blackboard framed links 

When do two framed links induce the same space? Kirby, in [Kir78], showed when. Fenn and 
Rourke [FR79] reformulated Kirby’s ideas, and, from that point, Kauffman brought Kirby’s 
result to the diagrammatic language of blackboard framed links. Figure 2.10 shows Kauffman’s 
blackboard framed link formulation of Kirby’s calculus (page 260 of [Kau91]). 




Figure 2.10 Kauffman’s blackboard framed link formulation of Kirby’s calculus 



s 

Some notes about Figure 2.10. The symbol ~ between two blackboard framed links denotes 
that both BFLs induce the same space. When the symbol ~ is used between two detached 
pieces of blackboard framed links (the correspondence on the boundary of these pieces must 
exist and should be easily identifiable as in Figure 2.10) it means that exchanging these pieces 
on any blackboard framed link do not change the induced space. Move Kq states that we can 
create or eliminate disjoint knots in form of °° as we wish, that the induced space does not 
change. Note that there is no K\. We reserved this label for a move shown later. Moves Ki 
and K?, are, respectively, Reidemeister moves REi and RE 3 . So, regular isotopic blackboard 
framed links (this relation is also defined for BFL, once BFLs are link diagrams) induce the 
same space, 

A ~ B A ~ B, 

because there is a finite sequence of moves in {^ 2 ,^ 3 } connecting them. Moves K 4 and K$ are 
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actually a family of infinite moves indexed by a parameter n e N. 

Kauffman’s reformulation of Kirby’s result states that 

if A and B are blackboard framed links, then A and B induce the same space 
if and only if applying a finite sequence of moves in {Kq, fa, K 3 , K^n) , Ks(n)} 

one can transform A into B. 

As an application of this result, see Figure 2.11. All drawings are blackboard framed link ver- 
sions of the same space as they are all connected by a finite sequence of moves in {Kq, ^ 2 , A 3 , K^{n) , K 5 (n ) }. 
One can verify, by applying the surgeries on § 3 defined by each of these BFL’s, that the result- 
ing space is S 2 x S 1 (See [Rol76]). 

K 0 K 2 K 3 K 2 K 0 

(^) £ ( 0 ) £ (^0 £ Q ) X ) £ (^)00 ~ (0 

Jgo K2 

* #oO * (X>0 

K,(1) K,(1) 

Figure 2.11 Example of BFL’s inducing the same space: S^S 1 
We denote by Kauffman’s set of moves or axioms on Figure 2.10: 

Jtr° = {K 0 ,K 2 ,K 3 ,K 4 {n),K 5 (n)}. 

We reserve the remainder of this section to show that the move defined on Figure 2.12, called 
the ribbon move , and denoted by K\, can replace the infinite class of moves K$(n) on 
leading to a simpler and equivalent calculus J^ 1 . Let’s start by showing that the ribbon move 

k , o( i )o o( x )o 

Figure 2.12 The ribbon move or K\ 



is a consequence of JfT°. But, before, we need a simple lemma. 
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Lemma 2.5.1 (Whitney trick). Blackboard framed links that differ by the pieces below are 
regular isotopic, so they induce the same space. 



-y R 

6 ~ 

-_Ss R 

o ~ 





Proof. The four forms of this lemma are obtained by combined reflections on the x and y axis 
of transformation 






Note that each passage is a regular isotopy move in {K 2 ,Kf\. □ 

Proposition 2.5.2. The ribbon move follows from J^°. More specifically, from Whitney trick 
and the n — 1 version of axiom K$ . 



Proof. The following picture speaks by itself. 



0^ 


C X 






~ 








Whitney 


0\ 




Axiom K s 


) Trick 


i° 


(n=1) ^ 



□ 



To show that K\ actually can replace K${n) it remains to prove that with the remaining 
moves and K\ (i.e. moves in(JP Q \{K^{n)}) U{^i}), we can reproduce K${n), for any n. Before 
doing this, we define some notation and show some necessary results. 

Figure 2.13A shows a thick cable with an n near it. This notation is a shortcut for n parallel 
thin lines (the ones we have been using). Figure 2.13B shows a thick cable with an n near it 
doing a curl. This notation is a shortcut for n parallel lines doing a curl and respecting the 
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(A) (B) (C) 



Figure 2.13 Some notation 

crossings as is shown. When a thicker cable appears without an n and thin cables appear on 
the same link diagram, the n is implicit for the thicker cable. Figure 2.13C shows the definition 
of a +2 K twist box and of a —2k twist box both with size equals 4 (number of “inputs”). The 
extension of this definition for any size > 2 is immediate. 

Now we show the last result before proving that K\ may replace K$(ri). This result uses the 
±2 k twist boxes notation that we defined earlier. 



Lemma 2.5.3. Regular isotopy leads to 




Proof. Generalization of the following case where n — 3. 






+271 



□ 







Lemma 2.5.4. Regular isotopy alone is capable of simplifying the left configuration below 
with 2 r crossings down to the right one with 2 i crossings. 



PS 



R 



IS — ~ 6~ 

lb — 6~ 



n -strands 
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Proof. This proof is taken from [Kau91]. 
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□ 



Theorem 2.5.5. The ribbon move K\ together with regular isotopy moves Ki and implies 
move Ks(n). 



Proof. Follow this text and the figure below. We begin with the left side of K$ move. The 
passage (1) is the application of Lemma 2.5.4. The passage number (2) is the application of 
ribbon moves on the bottom curl of each strand. The passage number (3) is the application of 
Lemma 2.5.1 (Whitney trick) on each strand. The rightmost image is the right side of move K$, 
so the theorem is proved. 




n -strands 



n -strands 




n -strands 



□ 



Now we present Figure 2.14 that shows together all moves of JlT 1 calculus: 

Jfr l = {K 0: K h K 2 ,K 3 ,K 4 (n)}. 

Two BFLs induce the same space if and only if there is a finite sequence of moves in {Kq. K\ . A3. K^.K^n)} 
transforming one BFL into the other. 
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k ,c!>o a o( 

I 

n 

W 

Figure 2.14 BFL calculus JC 1 , obtained by replacing K^(n) by K\ (ribbon move) 

We end this section with some results that are consequence of BFL calculus. 
Lemma 2.5.6 (Passing Wall Lemma). These patterns are all regular isotopic 




K » 00 



S_ (BLANK) jS, 



CO 



k, cxO)° o<C)o 

>: - oc 
k > X~ * X ' v/ ~ 



\ 



Proof. This is just the idea: start passing the horizontal curve under xor ( i.e . exclusive or) over 
all the crossings of the white ball using the moves Ki and K^. □ 



Lemma 2.5.7 (Passing Cross Lemma). The first two and last two patterns are all regular iso- 
topic 





Proof. Follow the picture below. It proves that the first two patterns of this lemma are regular 
isotopic. On the passage (1) the pattern is rearranged to show the structure of the Passing Wall 
Lemma. On passage (2) this lemma is applied. On passage (3) we use the regular isotopy basic 
move K 3 and rearrange its result on passage (4), arriving at the pattern wanted. The proof for 
the last two pattern is analogous to this one. 
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Proof. Follow the picture below. It proves that the first two patterns of this lemma induce the 
same space. On the passage (1) the pattern is rearranged to show the structure of the Passing 
Wall Lemma. On passage (2) this lemma is applied. On passage (3) we just rearrange the 
pattern to stress the two curls on the different sides of the cable. On passage (4) the Passing 
Cross Lemma is repeatedly applied until the right curl traverse all the cable. On passage (5) the 
ribbon move is applied. Finally, the Whitney trick is used on passage (6). We have thus proved 
that the first two patterns of this lemma indeed induce the same space. From these steps it is 

clear how the last pattern of this lemma is also proved to induce the same. 

(1) (2) (3) (4) (5) (6) 

" ‘ □ 




Chapter 3 



Blinks 



3.1 From blackboard framed links to blinks 



In Section 2.4 we saw that a blackboard framed link or BFL is a link diagram that induces a 
space. We now describe a procedure to build a new object from a blackboard framed link. 





Follow the steps described in this paragraph on the example of Figure 3.1. Start with a BFF 
(Figure 3.1 A). We say that two faces on a BFF are adjacent if they share a curve (not just a 
point) that separates them. The faces of a BFF can be colored black or white such that no two 
adjacent faces have the same color. To do this first define all faces as unassigned : no color. 
Then assign white to the external face of the BFF. Then repeat this: assign white a face that 
is adjacent to a black face or assign black a face that is adjacent to a white face, until all faces 
are assigned white or black. This procedure always leads to a unique coloring. Figure 3. IB 
shows the resulting color assignment of the BFL of Figure 3. 1 A with the black faces painted in 
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gray and white faces painted white. The next step is to classify each crossing of the BFL as red 
or green (Figure 3. 1C). A crossing is red if the overcrossing line, on the clockwise direction, 
separates a black face from a white face. A crossing is green if the overcrossing line, on the 
clockwise direction, separates a white face from a black face. Now choose one interior point 
on each black face as shown in Figure 3. ID. For each crossing c, let A and B be the chosen 
interior points of the two black faces involved in c. Draw a simple curve from A to B such 
that: (1) it passes through the crossing point of c; (2) all of its points are black region points or 
the crossing point of c; (3) its points that are not end-points do not intersect any other crossing 
curve. Note that A and B can be the same point. In this case the curve is a loop. Figure 3. IE 
shows the result after drawing all such curves. Figure 3. IF shows the new object after erasing 
the underlying BFL that guided its construction. This resulting object is named a blink and its 
general definition is a plane graph with each edge colored either red or green. Note that a blink 
may have loops and multiple edges. Each chosen point on each black face is called a blink 
vertex and each simple curve is called a blink edge. The size of a blink is its number of edges. 
The blink on Figure 3. IF has size equal to 9. 

We name the procedure described in last paragraph as BFL2BLINK. It is always possible 
to apply it in backwards and obtain a blackboard framed link from a blink. So the BFL2BLINK 
when applied in backwards becomes the Blink2BFL procedure. A blink and a BFL related 
by the BFL2BLINK or the BLINK2BFL are said to be associated. So the BFL on Figure 3.1 A 
and the blink on Figure 3. IF are associated. 






In a strict sense, all blinks on Figure 3.2 are different. Their edges are different curves, so, 
as plane graphs, they are different. But something connects all these blinks: there exists a plane 
isotopy from any of these blinks to any other. From now on, we say two blinks are equcd if they 
are “connected” by a plane isotopy, otherwise they are different. We use the same convention 
with blackboard framed links: we say two BFLs are equcd if they are “connected” by a plane 
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isotopy, otherwise they are different. 

We now claim that all associated BFLs of a class of equivalent blinks (blinks connected by a 
plane isotopy) are also connected by a plane isotopy and vice-versa. So everything fits together 
and we may think of a blink as a class of equal blinks and a BFL as a class of equivalent BFLs. 
In this sense, a blink (the whole class of equivalence) is associated to only one BFL (the whole 
class of equivalence). By Proposition 3.1.1 we know that a BFL (the whole class) induces only 
one space. This allows us to define the space of a blink (the whole class) as the space induced 
by the associated BFL. 

Proposition 3.1.1. If there is a plane isotopy between two blackboard framed links then they 
induce the same space. 

Proof. Every element involved in the space construction from a BFL is preserved under plane 
isotopy. □ 
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3.2 A calculus for blinks 

In Section 2.5 we presented two sets of blackboard framed link moves: and ■'/<{ 1 . These 

sets have the strong property of connecting BFLs if and only if they induce the same space. 
Here we present a blink version of these sets: a set of blink moves named SB. Two blinks 
induce the same space if and only if there is a finite sequence of moves in SB transforming one 
blink into the other. The main result of this section is the following Theorem: 

Theorem 3.2.1. Two blinks induce the same space if and only if they are connected by a finite 
sequence of moves, where each one of them is one of the ones displayed in Figure 3.3, or its 
red/ green twin. 








Figure 3.3 Blink formal calculus by local coins replacements 



Some explanation on Figure 3.3 is in order. The portion of the blinks which are altered 
is depicted in an open disk named a coin. The interior of the coins modifies precisely as 
indicated. The vertices interior to a coin are displayed as small black circles. The intersection 
of the blink with the complement of the coin is a subset of vertices, the attachment vertices 
displayed as small white circles. In this way a point in the interior of an edge of the blink 
is either inside or else outside the coin. We allow arbitrary identifications in the attachment 
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vertices via deformations of the coins so as to preserve their interiors (as long as they preserve 
planarity). 

In SS there are four simple moves twins: Bq, B\, B 2 , B 3 , and an infinite family # 4 ( 1 ) — Mi, 
£ 4 ( 2 ) = M 2 , B 4 (3) — M^, . . named the maple leaf moves, B 4 (n) — M n . By an abuse of 
notation, each move B L . (i — 0. 1 . 2. 3) or M n . n G N, denotes either the move depicted in Figure 
3.3 or its red/green twin. 

The maple leaf move M n is the manifestation in the blink of the move jl' n on BFLs treated 
in the subsection which follows the next one. Move jl' n will replace move a„ which is another 
name for move K 4 (n) shown on Figure 2.14. We stress the point that the set of axioms in the 
above formal 2z?-calculus is a minimal one. For instance, we anticipate the fact that a move 
obtained from a move in £8 by taking planar duals of the blinks is a consequence of SS. 



We now show that the a n axiom on BFLs can be replaced by a new axiom: fl n . This is 
useful because the number of crossings involved in fl„ is linear on n while in a n is quadratic. 
The axiom pi is defined to coincide with cq. For n > 1, /i„ is defined by Figure 3.4. 



In BFLs, fd,, is equivalent to a n 



1 ... n-1 



n 




Figure 3.4 Definition of p n , n > 2. 



Lemma 3.2.2. The heart-shape smoothing move depicted below is obtained regular isotopies, 
and a single ribbon move. 
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Proof. Follow the proof in the figure below. The ribbon move is used in the second configu- 
ration to prepare for the application of Whitney's trick. After this is done we obtain the third 
configuration. All other moves are regular isotopies. 





Lemma 3.2.3. The move /i„ does not change the induced space. 



Proof. The proof is done for a class of moves that generalizes p n , depicted in Fig. 3.5. The 




white circle separating the cable of n — 1 parallel strands means that the 2(n — 1) individual 
strands in its boundary are paired arbitrarily (maintaining planarity, of course). The precise 
undercrossings and overcrossings of the individual strands in the cable are also arbitrary and 
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are left undisplayed: we indicate this by a real crossing between the thick line and the thinner 
ones. The first passage from the first to the second configuration, is a Kirby handle slide (page 
122 of [KL94]) obtained by doubling the shaped component and performing the connected 
sum at the external encircling component. Note that (irrespectively of the individual crossings 
not shown) the third configuration is reachable from the second by Reidemeister moves of type 
II because consecutive crossings along the individual strands inside the cable are both over 
or both under. The third passage is a consequence of the heart-smoothing move of Lemma 
3.2.2 □ 

Lemma 3.2.4. /u , /i 2 , /I 3 a n for all n> 1 . In words: if you have the infinite sequence of 
moves f.t] . l± 2 - ■ ■ ■ then you can reproduce a n for any n>\. 

Proof. By induction on n. It is obvious that we have oq from p.\ , /i 2 , /I 3 , . . . once, by definition, 
oq = /i] . Suppose we have how to reproduce a,- from /ii,/i 2 , . . . for all i < n. Then, for n, as 
can be seen on the Figure below, we can apply the induction hypothesis on the internal n — 1 
strands of the curl and then apply the fl„. thus obtaining Ot n . 




□ 

In BFLs, /i n is equivalent to u/ ; 

By replacing a n with jl n we have simplified our axioms in the sense that /i„ has fewer 
crossings than a„. But, before translating our axiom system on blackboard framed links to the 
blink language, we define the move fl' n that is equivalent to jl n but has a “better” translation to 
blinks. The axiom is equal to p \ . For n > 2, p' n is defined by the schema on Figure 3.6. 
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Figure 3.6 The axiom (n > 2) : “better” blink translation than p n 



Proposition 3.2.5. (Regular isotopy and p' n ) =>• p n , for n> 1 . 

Proof. For n = 1 it is obvious because p,\ — p [ . The figure below shows the proof for n — 2. 
Beginning with the right side of /I 2 we apply regular isotopy ( i.e moves K 2 and K 3 ) until we 
get to a pattern where /ij can be applied (the second pattern on the second line). We apply it 
and then use again regular isotopy to get to the pattern of the left side of the /I 2 axiom. As all 
these transformations are both ways, we have proved the case for n — 2. The proof for n > 2 is 
analogous to the n — 2 case and will not be shown. 
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Translation of Blackboard Framed Link Calculus to Blink Calculus 
The translation from JP into SB is depicted in Figure 3.7. 




Proof, (of Theorem 3.2.1.) The proof is a direct translation of the moves Kq.. . .. Kt, and 
jU 7 ( 1), , into the moves Bq, . ..B^, and M\, . ..K n , ... □ 
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3.3 g-blinks 



Let B be a blink. We now describe a procedure to define, from B. a 4-regular graph Gg named 
a g-blink. This procedure is called Blink2GBlink and associates to any blink (topological 
object) a unique g-blink (combinatorial object). Let u be a vertex of B and eo, ■ ■ -,^d u -i be the 
edges incident to u ordered in clockwise direction (eo may be any edge). For each edge e l with 
i E {0, . . . , 8 U — 1} we define two vertices in Gg: one labeled (u, e,-, 2 i) positioned close to e\ but 
before it in clockwise direction; the other is labeled (u, <?,. 2i + 1) positioned close to e, but after 
it in clockwise direction (see Figure 3.8A). If (u, e, 2 j) and (u, e, 2j + 1) are vertices of Gg then 
they are the ends of a face-edge of Gg (Figure 3.8B). If (u,e,2j+ 1) and (u,f,2j + 2 mod 28 u ) 
are vertices in Gg then they are the ends of a angle-edge in Gg (Figure 3.8B). If (u, e. j) and 
(v, e. k ) are vertices in Gg and the parity of j is different from the parity of k then they are the 
ends of a vertex-edge of Gg (Figure 3.8C). If (u. e. j) and (v, e. k) are vertices in Gg and the 
parity of j is equal to the parity of k then they are the ends of a zigzag-edge of Gg (Figure 
3.8D). 






(C) (D) 



Figure 3.8 Elements on the definition of a g-blink from a blink 



We define a bipartition Vq and V) of the vertices of Gg like this: a vertex v labeled with 
, 2 j), for some integer j, is said to be a parity zero vertex and it is in Fo; a vertex v labeled 
with (_,_, 2/ + 1 ), for some integer j, is said to be a parity one vertex and it is in Vj. On the 
example of Figure 3.9 Vo are the white vertices and V\ are the black vertices. 

If B has n edges, then Gg has An vertices and 8 n edges. Each vertex of Gg has degree 4 and 
is incident to a face-edge, an angle-edge, a vertex-edge and a zigzag-edge. If v is a vertex in 
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Gb we denote by adj v (v), adjy(v), adj Q (v) and adj 7 (y) the vertices adjacent to v by vertex-edge, 
face-edge, angle-edge and zigzag-edge respectively. 













Figure 3.9 Blink, g-blink and attributes: an example 

A g-edge is a polygon on a g-blink whose edges alternate between face-edges and vertex- 
edges (Figure 3.9H). A g-edge has always 4 edges and 4 vertices and is associated to an edge 
on a blink (note that the vertices of a g-edge are of the form If the corresponding 

blink edge of a g-edge is red then this g-edge is also red. If the corresponding blink edge of 
a g-edge is green then this g-edge is also green. A g-face of a g-blink is any polygon with 
vertex-edge alternated with angle-edge (Figure 3.91). Each of these polygons corresponds to a 
face of the blink. A g-vertex of a g-blink is any polygon with face-edge alternated with angle- 
edge (Figure 3.9J). Each of these polygons corresponds to a vertex of the blink. A g-zigzag of 
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a g-blink is any polygon with angle-edge alternated with zigzag-edge (Figure 3.9K). Each of 
these polygons corresponds to a component on the blackboard framed link associated with the 
blink. 

Now, using the notation defined above, we state a definition for g-blink. A g-blink is a graph 
that satisfies the following six conditions: 

(1) Its vertices are partitioned in Vq and V\ (white and black vertices of Figures 3.8 and 3.9); 

(2) vertices in Vq are adjacent by face-edge, vertex-edge and angle-edge to vertices in V\ and 
by zigzag-edges to vertices in Vq; vertices in V\ are adjacent by face-edge, vertex-edge 
and angle-edge to vertices in Vo and by zigzag-edges to vertices in V\ ; 

(3) each vertex is incident to exactly one face-edge, one vertex-edge, one angle-edge and one 
zigzag-edge; 

(4) each polygon of alternating face-edge and vertex-edge has 4 edges (is a g-edge) and is 
assigned color red or green (see the g-edges on Figure 3.9L) or, equivalently, a pair of 
zigzag edges of the same g-edge is labeled one edge as overcrossing and the other edge 
as undercrossing; 

(5) the zigzag-edges are the diagonals of the g-edges connecting the vertices with the same 
parity. Observe that this implies that zigzag-edges are redundant when we know the g- 
edges. They may be omitted when presenting a g-blink and calculated or shown when 
needed. For example Figure 3.9L can be easily restored from Figure 3. 1 0; 

(6) the 3-regular graph obtained by not considering the zigzag edges is a planar graph (see 
Figure 3.10). 




Figure 3.10 g-blink of Figure 3.9L without zigzag-edges: a planar graph 
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It is important to note that a g-blink is a combinatorial object, although, to visualize the 
connection with blinks, we show drawings of g-blinks where edges are curves and vertices 
are points. These drawings are just to help visualization. The g-blink relevant information is 
combinatorial: a set of vertices, the neighbor of each vertex by each type of edge, the parity of 
the vertices and the color of the g-edges. 

Note that the definition of g-blinks is independent of blinks. As we saw, it is a 4-regular 
graph with some additional structures and constraints. Now, with this observation in mind, 
consider the situation shown on Figure 3.11. The blinks of Figure 3.1 1A and Figure 3.1 ID are 
different in the strict sense (their plane graphs are different) but are different 1 in a looser sense 
also: there is no plane isotopy between these two blinks (we would have to tear the red loop on 
Figure 3.1 1 A). On the other hand, their g-blinks are the same as can be seen on Figure 3.1 1C 
and Figure 3.1 IF (remember that the edges on g-blinks presented as drawings are important 
only to define who is the neighbor of who, their curve shape is not important). 




To obtain a blink from a g-blink we must first embed (forgetting zigzag-edges) the g-blink 
on a plane respecting the convention we used on the procedure Blink2GBlink: the orienta- 
tion of all g-vertices induced by orienting the face-edges from white (parity 0 vertex) to black 
(parity 1 vertex) is always clockwise. Let’s name this convention as convention O. The embed- 

1 When referring to blinks, this looser sense concept of “difference” is the one we adopted as our convention 
on Section 3.1. We could just say the blink of Figure 3.1 1A and the blink of Figure 3.1 ID are different. 
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ding part is always possible once a g-blink without zigzag-edges is a planar graph. It is always 
possible to satisfy convention O. For example, if all g-vertices are counterclockwise we may 
reflect horizontally or vertically all the embedding correcting the situation. If all g-vertices are 
correct except for the external g-vertex (which is the external face in this case) then we may 
redraw the curve of an external angle-edge making it go around all the embedding (see edge e 
for an example of this on Figure 3.19). If a blink B is obtained from a g-blink G then we say 
that G induces B. 

What are the blinks induced by a g-blink? We must answer this to continue. Name A the 
blink of Figure 3.1 1A and B the blink on Figure 3.1 ID. We know there is no plane isotopy 
between A and B. But A and B are both obtainable from the same g-blink as Figure 3.11 shows. 
How could we connect A and B1 The answer is shown on Figure 3.12. On the sphere 8 2 there 
is an isotopy between A and B. One can check that blinks obtainable from a g-blink are blinks 
that when embedded on a sphere (draw it on the plane and then use stereographic projection to 
get this embedding) may be transformed one into the other by an isotopy of the sphere. 




Do the blinks obtainable from a g-blink induce the same space? Once we are, at the 
end, interested in spaces, g-blink would not be a useful object if its blinks induced different 
spaces. The answer is yes. All blinks of a g-blink induce the same space. The reason is the 
Blink Jumping Rope Lemma 3.3.1. Note how this Lemma is exactly what is needed to prove 
that the blinks of Figure 3.11 A and Figure 3.1 ID induce the same space. 
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Lemma 3.3.1 (Blink Jumping Rope Lemma). The (meta-)blinks shown below induce the same 
space. 




Proof. Follow the figure below. First we show the BFL associated with the left blink (the 
crossing correspondent to red edge). Then we apply the Jumping Rope Lemma 2.5.8 for BFLs 
and regular isotopy to get to our target blink. As our moves preserve the space, we have the 
result. 



□ 

With this last result we now define the space of a g-blink as the space induced by any blink 
induced by the g-blink. As we saw, this space is unique. Observe that the blinks induced by a 
g-blink are divided into |F| plane isotopy classes, where F is the set of g-faces of the g-blink. 
For each g-face / e F there is a blink which has the face corresponding to / as its external face. 
So, not considering symmetries that may occur, each g-blink corresponds to |F| distinct blinks. 

Although our initial motivation was to work with blinks, in practice we did this indirectly 
through g-blinks. It turned out that this was more adequate once g-blinks are simpler (i.e. to 
encode a single blink we would have to have the current g-blink information plus an extra 
one: which g-face is the external one), more expressive (e.g. one g-blink actually encodes \F\ 
blinks that induce the same space) and we could prove a set of g-blink interesting properties 
that enabled us to do the experiments we wanted (e.g. find all distinct spaces that had a small 
blink/BFL/g-blink presentation). 

Before ending this section, one last observation: note that a single g-blink also encodes \F\ 
BFLs: the ones obtained from the |F| blinks by the BLINK2BFL procedure. So we may see a 
g-blink through \F\ blink views and through |F| BFL views. 
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3.4 Homology group from g-blink 

The homology group is a topological invariant obtained from the abelianization of the funda- 
mental group. It is easy to obtain a presentation of the fundamental group from a blackboard 
framed link. However, the problem of deciding if two presentations of a group are isomorphic 
is an undecidable problem. This does not occur with the homology group. It is presented as a 
pair (b,t), where b is the Betti number and t — (ti,...,t p ) is a sequence with p > 0. Each ti in t 
is called the i-th torsion coefficient. This sequence also satisfies: t\ > 2, if p > 0 and t,- divides 
ti | i for i < p. The homology group (b.l) may be obtained from the Smith Normal Form of the 
linking matrix of a BFL (see [WN99] for definition and how to obtain this normal form). This 
is so because the linking matrix is a relation matrix for the homology group. The number of 
zeros in this diagonal is the Betti number b and appear all at the end. Throw away the entries 
equal to 1. The torsion coefficients t — (ty, . . . ,t p ) are the other entries on the diagonal. The 
remainder of this section shows how to calculate the linking matrix from a g-blink. 

Fet Z — {z\,...,Zk\ be the set of g-zigzags of the g-blink G. So every z in Z is a polygon 
with alternating zigzag-edges and angle-edges. We want to define a matrix N of dimension 
k x k. First we orient each g-zigzag z in Z. This can be done by mounting a list vi, . . . , v m of 
the vertices of z such that is adjacent to v i+ i by an edge in z, v m is adjacent to vi by an edge 
in z and the orientation of the edges in z is defined by the way its end vertices appear in the list: 
the edge of z between v ; and v i+ i is oriented from v, to v,-+ 1 for 1 < i < m — 1 and the edge of 
z whose ends are vi and v m is oriented from v m to vi. Initialize all entries of N with zero. For 
each g-edge a, let u and v be vertices in a such that: u has parity zero (in Vo or white); v has 
parity one (in Vj or black); z ; is the g-zigzag incident to u; Zj is the g-zigzag incident to v; the 
zigzag-edge in Zi incident to u and u! is oriented this way from u to u!\ the zigzag-edge in z,j 
incident to v and v' is oriented this way from v to v' . Aligning each g-edge a to this standard 
leads to one of the situation shown in Figure 3.13 where the sign s a of a is also shown. If a is 
green and u is adjacent to v by a face-edge then s a — +1 (Figure 3.13A). If a is red and u is 
adjacent to v by a face-edge then s a — — 1 (Figure 3.13B). If a is green and u is adjacent to v by 
a vertex-edge then s a — — 1 (Figure 3.13C). If a is red and u is adjacent to v by a vertex-edge 
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then s a = +1 (Figure 3.1 3D). 






Figure 3.13 Signs of a g-edge a for the linking matrix 



Knowing the sign of a we update N by 



N, 



i-.j 



N ij 3“ s a 



and, if i ^ j, we also do 



N 



j,‘ 



N j,i + s c 



Note that N is symmetric. Once N is defined, to calculate the homology group is to calculate 
the Smith Normal Form of N and then collect the pair (b,t) as was already described above. 
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3.5 Quantum invariant from g-blink 



In this section we show how to calculate the Witten-Reshetikhin-Turaev quantum invariant for a 
space from a g-blink inducing it. This calculation is a translation to g-blinks of the one showed 
on [Lin95] that operates over blackboard framed links. For further details for this invariant see 
[KL94] . 

The Witten-Reshetikhin-Turaev invariant for a space M is a function wrtM : {3, 4, C. 

This function maps every integer i > 3 into a complex number wrtM(0 € C. If two spaces A 
and B satisfy wrt ,4 (/) f wrtg(z') for some i then A and B are different spaces. 

Let M be a space and r > 3 an integer for which we want to obtain wrt^(r). Let J? = 
{0, 1, . . . , r — 2}. Let A be a (4r) -primitive-root of 1. For «£ / define 



A„ = (-!)' 



^2n+2 j^—2n—2 

A 2 -A~ 2 : 



4 2n _ a -2 n 

Define q — A 2 and, for reasons inherited from physics, call [n] by q-deformed quantum integer 
and 

w ! = n h 

\<m<n 

by q-deformed quantum factorial. Note that although A is a complex number, A n and [n] are real 
numbers. Three numbers a.b.c <E - f are said to be an r-admissible triple if a + b + c <2r — 4 
and the numbers a + b — c, b + c — a : c + a — b are non-negative even numbers. 

Let F be the set of g-faces of G#, V the set of g-vertices of Gb and Z the set of g-zigzags of 
Gb ■ Let E a [Gb] denote the angle-edges of Gb- Let x:FUVUZ->/bea function that maps 
an integer in .Z for each g-face, g-vertex and g-zigzag of Gb- We define x t — x{i) for i in the 
domain of x. We say that function x is a state. Denote by SE all possible states. Note that SE 
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is finite. For every state x exists a complex number c x defined by (a and /3 are defined after): 

<*= ( H x f) f ri-M fn-,) f n ( n pm 

V/eF ) \veV ) \ z ez J \ a eE a [GB\ / \eeE[B ] 

The value of function raw for space M at integer r is the sum of c x for every possible state x 



raw M (r) = £ c x . 

x^St- 



Now the missing elements: a and j8 . Starting with a. An angle-edge a may have a drawing 
like the one shown in Figure 3.14A. Note that the angle-edge a belongs to one g-face /, one 
g-vertex v and one g-zigzag z. Then we define 



a(a,x) 



1 

o(.xf,x v ,x z y 



The function 9 is defined as 



0(a,b,c) 



( — 1 ) m+n +P [m + n + p + 1 ] ! [n] ! [m] ! \p\ ! 
[m + n] ! [n + p] ! [p + m] ! 

0, 



if (a,b,c) is r-admissible; 
otherwise; 



where m — (a + b — c)/2,n = (b + c — a)/2, p — (c + a — b)/ 2. 



z 




(A) (B) 



Figure 3.14 Elements for the quantum invariant 

An edge e of the blink B corresponds in G# to a schema like the one on Figure 3.14B. In 
this situation, the elements involved are the g-vertices vi and V 2 , the g-faces f\ and fi and the 
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g-zigzags zi and zn- It is always possible, for every edge e, to draw a schema like this and 
follow this standard: the angle-edges of zi that appear on the schema fall between v\ and f\ in 
one side and between V 2 and /2 on the other side. We now define 



P(e,x) = 



Tet(jcyj , x Vl , Xf 2 , x V2 7 x Z2 7 x zi ) A [xf x , x zi , x Vl ) 

h(Xv2,X zl , Xf 2 ) 

Tet(vyj , x Vl , Xf 2 , x V2 , x Z2 ,x zi ) A ( x V2 , x Zl , Xf 2 ) 
A(*/i,*zi,*vi) 



if e is green 
if e is red 



where Tet : — > R is defined 



as 



Tet (a,b,c,d,e,f) — 



Int! 

Ext! 



(-!)'[*+!]! 



m<s<M 



ril<K4 [s - a i ] ! ril<;<3 [ b J~ s V-' 



in case the triples ( a,b,f ), (b,c,e), (c,d,f), (a,d,e) are r-admissible and considering 



Int! 

Ext! 


= ni<-<4 [bj-ai}\ 

l<j<3 

= [a]!M![c]![rf]![e] 


![/]! 


a\ 


= a + b + f ) 


b i = ^{b + d + e + f) 


Cl2 


= \(b + c + e) 


bi = ^(a + c + e-f- /) 


“3 


— j(c + d + f) 


Z ?3 = ^(a + b + c + J) 


a 4 


— 4 tf A f) 


m = max{a;} M — min 



In case any of the triples is not r-admissible, the value of Tet is zero. The function A : J^ 3 — * C 
is defined by 



A (a,b,c) 



(_!)(«+*— c)/2 A [a(a+2)+b(b+2)- c(c+2)]/2^ lfa b c ^ ^-admissible; 
0, otherwise. 



Finally, the function wrtM is defined as 



wrt M (r) 



raw M (r) 

raw 5j xs 2 (r) 
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Note that wrt is normalized by the raw values of the space Si x S 2 . The Figure 3.15 presents 
the values of the quantum invariant to the Poincare Sphere, E, for 3 < r < 30. 



r 


wrte (r) 


ev 


r 


wrt e6 




ev 


3 


0.7071067811 


+ 


0.0000000000 / 


2 


17 


-0.7804263387 


+ 


0.1428530500/ 


72 


4 


-0.5000000000 


+ 


0.0000000000 i 


4 


18 


-0.0590950525 


- 


0.7636697702/ 


81 


5 


-0.3007504775 


- 


0.9256147934/ 


6 


19 


-0.1301847177 


+ 


0.3730119013/ 


90 


6 


0.2886751346 


+ 


0.0000000000/ 


9 


20 


-0.7085827791 


- 
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100 


7 
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- 
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12 


21 
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- 
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110 


8 


0.0000000000 


- 
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16 


22 


-0.7854601781 


+ 


0.0248114386/ 


121 


9 


-0.1761268770 


+ 


0.4020460816/ 


20 


23 


0.0600389356 


- 


0.7749612722/ 
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10 


-0.7663118960 


- 
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25 


24 


-0.1814470028 


+ 


0.3376768599/ 


144 


11 


0.2998611170 


- 


0.1557368892/ 


30 


25 


-0.5895059790 


- 


0.7441570346/ 
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12 


-0.7886751345 


+ 


0.1830127018/ 


36 


26 


0.3666499557 
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169 


13 


-0.1148609711 
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0.7426524382/ 
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27 


-0.7726037705 
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0.1263662241/ 
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14 


-0.1074423864 


+ 


0.3977522621/ 


49 


28 


0.2079977942 


- 


0.7581679950/ 
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15 


-0.7770955704 
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0.5344039501/ 


56 


29 


-0.2393556663 


+ 


0.2887208942/ 


210 


16 


0.3141711649 


- 


0.1762214752/ 
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30 


-0.4276587373 
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225 



Figure 3.15 Example of quantum invariant: Poincare’s sphere 



By playing with computation of the quantum invariants from various blinks we discovered 
a rather peculiar space. 

Conjecture 3.5.1. The quantum invariants of the space induced by the blink of Figure 3.16 are: 
q r — | r if r = 0 mod 3, q r = 5 (r + 1) if r = 2 mod 3, q r = ^ (r — 1) if r = 1 mod 3. 

We have checked this result to a precision of 10 decimal places and up to r — 45. The fact 
that the quantum invariants are real is evident since the blink is red-green symmetric. The fact 
that they are all integer values and that every integer appears is rather pleasing. 




Figure 3.16 A peculiar space: its quantum invariants are integers and every integer appears 
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3.6 Code of a g-blink 



In this section we are interested in defining a “word” with all information of a g-blink, one that 
from it we are able to rebuild the g-blink. This word is said to be the code of the g-blink. Let G 
be a g-blink. One of the ingredients to define this “code” is the GBlinkLabel algorithm that 
labels the vertices of a g-blink from an initial vertex v (this initial vertex will be labeled 1). 



Algorithm 1 GBlinkLabel (G,v) 



1 


S <— empty stack; i <— 1; \/u,L u <— ± 


> _L = not defined 


2 


push v into S 




3 


while S not empty do 




4 


a pop S 




5 


if L a = J_ then 




6 


b <— adjf(a); c <— adj v (b)\ d <— adj v (a) 




7 


L a <— z; Lb <— i + 1 ; L c *— i + 2; Lj i + 3 




8 


push adj a {b) into S\ push adj„(d) into S 




9 


i <- i + 4 




10 


end if 




11 


end while 




12 


return L 





When we talk about a labeling of a g-blink or of a blink, we are referring to a labeling of the 
vertices of the g-blink given by GBlinkLabel with a starting vertex being some vertex with 
parity 1 in G. With this constraint, the set of vertices with even label defined by GBlinkLabel 
is exactly the set Vo of G and the set of vertices with odd label is exactly the set Vi of G. Other 
important properties of a labeling are: adjacent vertices by face, vertex or angle edges in G have 
labels with different parity; the vertices of the same g-edge have labels 4k — 3, 4k — 2, 4k — 1, 
4k for some k > 1. From the label of a vertex it is possible to know the label of its neighbor by 
face, vertex and zigzag edge. For instance, if u has label 4k— 2 (for some integer k> 1) then its 
neighbor by face edge has label 4k — 3, by vertex edge has label 4k — 1 and by zigzag edge has 
label 4k. One consequence of this fact is that it is possible to rebuild all edges of G annotating 
only the angle edge’s neighbors, once the face edge, vertex edge and zigzag edge are all known 
from the vertex label. 

Let L be a labeling for G. Let a\,a 2 ■ ■ ■ ,« 4 „ be the labels of the adjacent vertices by angle 
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edges of the vertices 1,2, ... ,4 n under the L labeling. As we saw, this list is sufficient to restore 
the vertices and the edges of G. Note also that, by the property that adjacent vertices have labels 
with different parity, this list is made of even labels followed by odd labels and that if a,- = j, 
then cij — i. From these two observations it follows that from . . . , it is possible to 

restore a\, ai . . . , 04 ,, and, consequently, the vertices and edges of G. We denote the list (with 
labels divided by 2) as the packed representation ofL. Note that the packed representation is a 
permutation of 1, . . . , 2 n. If L is a labeling, we denote by Pack(L) the packed representation of 
L. 



The Figure 3.17 presents a blink B, its induced g-blink Gb and the labeling resulted of 
GBLlNKLABEL(Gfi, v). In this case, the label of the adjacent vertices by angle edge of 1, . . . , 24 



integers Reds (G,L) defined this way: k is in Reds (G,L) if g-edge with vertices 4k — 3, 4k — 2, 
4k — 1 and 4k is red, otherwise k is not in Reds (G, L ) . 

Let L be a labeling for the g-blink G, then the pre-code of G for labeling L is the pair 




Figure 3.17 blink B, g-blink Gb and labeling GBlinkLabel(Gb, v) 




19. Its packed representation is . . . , ^ = 10, 3, 2, 11, 4, 6 , 5, 9, 8 , 12, 7, 1. 



We represent the bicoloration of the g-edges of a g-blink under the labeling L by the set of 



(Pack (L), Reds (G,L)). 



In the example of Figure 3.17, the edges e\, C 2 , ^ 3 , <? 4 , £ 5 , e 6 are labeled with 3, 2, 1, 6 , 4, 5 
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respectively. It follows that the pre-code for this blink under the presented labeling (starting at 
v, Figure 3.17) is: 

((10, 3, 2, 11, 4, 6, 5, 9, 8, 12, 7,1), (1,2, 3}). 



It is easy to see that different labelings define different pre-codes and that the same blink 
may have different labelings by changing the vertex 1 on the procedure GBlinkLabel. This 
creates a difficulty: two different pre-codes for the same g-blink. To resolve this we define the 
order relation A on the set of pre-codes. Let (7Ti,/?i) and {ni.Ri) be two pre-codes, then 



( 



Ol,i?l) r< (7T2,/?2) if < 






|7Ti | < |7T2 1 Or 
| K\ | = \ki \ and K\ < K 2 or 
K\ — K2 and \Ri\ < |i? 2 1 or 
K\ — 712 and R\ — R2 or 

K\ — 712 and \Ri\ — |/? 2 1 and min(7?i\7?2) < min^Y^t), 



where \k\ is the length of the permutation n and \R\ is the size of set R. The code of the g-blink 
G is its greatest pre-code under the relation A: 



k(G) — max 

-< 



( Pack(Lv) , Reds (G, L v ) ) 



L v = GBlinkLabel (G,v), 
veVi [G] 



The code of a blink B is defined as k(B) = k(G), where G is the induced g-blink of B. A 
labeling L of a g-blink is said to be a code labeling of G if (Pack(L), Reds (G,L) ) = k(G). 
We extend the relation A on pre-codes to g-blinks and blinks in this natural way: g-blink G\ 
is smaller or equal to g-blink Go, G 1 A G 2 , if k(G 1 ) A k(G 2 ); blink B\ is smaller or equal to 
blink B 2 , B 1 A B 2 , if their induced g-blinks satisfy G 1 A G 2 - 
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3.7 Dual, Reflection and RefDual of a g-blink 

In this section we study the effects of simple changes on the structure of a g-blink. For instance, 
what happens to the induced space of a g-blink if we swap the parity of its vertices? And what 
happens to its blink presentations if we do this? We are interested in studying three types of 
modifications in the structure of a g-blink. One of them is swapping the parity of the vertices 
and we denote it by (P). Before naming the other two we establish the convention we use to 
encode g-blinks. 

We saw in the definition of g-blinks that we may encode the red-green coloring of the 
g-edges directly or, alternatively, we may encode it by registering the overcross/undercross sta- 
tus of the zigzag-edges of each g-edge. In this section we assume that we are using this second 
alternative. So, here, the color of the g-edges is a consequence of the overcross/undercross state 
of the zigzag-edges of the g-blink. 

Besides (P), the other two modifications in the structure of a g-blink that we study are: 
swapping the role of face-edges with vertex-edges, denoted by (FV); and swapping the over- 
crossing/undercrossing state of each zigzag-edge, denoted by (C). 

The central blink in Figure 3.18 is a blink presentation for our reference g-blink. By ap- 
plying all combinations of (P), (C) and (FV) on this g-blink we obtain new g-blinks inducing 
the blinks shown. We can learn from this figure the effects on blinks of these g-blink modifi- 
cations. Applying (C), i.e. changing the undercross/overcross status on the zigzag-edges, the 
only effect is to swap the colors of the edges of the blinks; applying (P), i.e. changing the parity 
of the vertices, the effect is to do one reflection of the blink drawing and change the color of its 
edges; applying (C) and (P), i.e. changing the undercross/overcross state of each zigzag-edge 
and the parity of the vertices, the effect is just a reflection of the blink drawing; applying (FV), 
i.e. swapping the roles of face-edge and vertex-edge, the blink becomes the dual of the original 
blink (the dual is in the sense of a dual map or dual plane graph) whose dual edges preserve 
the same color as the original edges, followed by a reflection; applying (C) and (FV), i.e. swap- 
ping the roles of face-edge and vertex-edge and changing the overcross/undercross status of the 
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zigzag-edges, the effect is a dual blink with the dual edges having changed color ( e.g . a dual 
edge that “crosses” a red edge becomes a green one) followed by a reflection; applying (P) and 
(FV) the effect is the dual blink with dual edges having the changed colors (e.g. a dual edge that 
“crosses” a red edge becomes a green one); applying (C), (P) and (FV), i.e. all three modifica- 
tions, the effect is the dual of the blink with the dual edges having the same color as the original 
ones (e.g. a dual edge that crosses a green edge is itself a green edge). Note that the blinks (and 




Figure 3.18 The effect on blinks of applying all combinations of (C), (P) and (FV) on its g-blink 

g-blinks) differing by the application of two distinct modifications have special names. If G is 
a g-blink, the g-blink obtained from G by applying (C) and (P) is said to be the reflection of 
G and is denoted by Reflection(G); the g-blink obtained from G by applying (C) and (FV) 
is said to be the refdual of G and is denoted by RefDual(G); the g-blink obtained from G 
by applying (P) and (FV) is said to be the dual of G and is denoted by Dual(G). They were 
shown in Figure 3.18 over a gray region because they all share one important property as the 
next proposition shows. 
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Proposition 3.7.1. The spaces induced by g-blinks G, Reflection(G), RefDual(G) and 
Dual(G) are the same. 

Proof. (G ~ Dual(G)) - Consider the dual g-blinks on Figure 3.19A and Figure 3.19D. Fol- 
lowing the drawings in each row of this figure we see how to obtain one induced BFL from a 
g-blink. Now observe that the BFLs on Figure 3.19C and Figure 3.19F induce the same space 
because we can get from one to the other by applying, on e , the space preserving move for 

BFLs of Lemma 2.5.8 (Jumping Rope Lemma for BFLs). It is easy to see that this argument 

£ 

generalizes to any pair G and Dual(G), so G ~ Dual(G). 




Figure 3.19 Dual g-blinks induce the same space 

{G Reflection (G)) - We prove the result in BFL language. Consider a plane disk D 2 
containing the BFL. Do a 3Z)-flip of D 2 carrying the BFL along. Clearly this maintains the 
ambient isotopy link associated to the BFL. The writhe of the components do not change: the 
blink has been reflected but also its crossings are switched, thus maintaining all crossing signs. 
The Proposition is established. 

(G RefDual(G)) - Note that RefDual(G) = Reflection (Dual(G)), once apply- 
ing (P) and (FV) followed by (P) and (C) is the same as applying only (FV) and (C). So, by the 

s s 

transitivity of the ~ relation, using the previous two results, G ~ RefDual (G) . □ 

What about the blinks that did not fall in the gray region of Figure 3.18? What spaces 
do they induce? First, it is easy to see that they all induce the same space once, taking as 
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reference the top most blink (north), the northeast blink is its reflection (i.e. to get there we 
must apply (C) and (P)), the southeast blink is its refdual and the northwest blink is its dual. 
So, by Proposition 3.7.1 they induce the same space. To finish the answer, let’s focus again on 
the top most blink (result of (C) operation). It is obtained from the central blink by changing 
crossing status of the zigzag-edges. In the blink view of the g-blink this is equivalent to swap 
the colors of the edges from green to red and vice-versa. On the BFL view this is just that: 
change all the crossings. This has the effect of inverting the writhe of all components: for 
example, a component that had writhe 1 becomes one with writhe -1. So the end effect of 
this change is to invert the orientation of the original space. Conclusion: the g-blinks on the 
white region of Figure 3.18 induce the same space of the gray region g-blinks except for the 
orientation that is changed. 

One important consequence of the properties we described here is that we may search for 
distinct spaces on only one of the eight possible g-blinks. The other orientation of the space 
is trivially obtained from any g-blink. This saves computational effort of identifying distinct 
spaces. 

We end this section by summarizing the effects on the structures of a g-blink, blink and 
BFL when the dual, reflection and refdual operations are applied. 



3.7 DUAL, REFLECTION AND REFDUAL OF A G-BLINK 



63 



g-blink 

change parity (P) and swap 
face-edges and vertex-edges 
(FV) 




Dual (G) 
blink 

each face becomes a vertex, 
each edge becomes a dual 
edge with different color 




Reflection(G) 



BFL 

overpass one external edge 




g-blink 

change parity (P) and change 
overcross and undercross 
status on zigzag-edges (C) 



blink 

reflect 







BFL 

reflect and change the 
crossings 






g-blink 


RefDual(G) 

blink 


BFL 




change overcross and 
undercross status on 
zigzag-edges (C) and swap 
face-edges and vertex-edges 
(FV) 


first make each face become 
a vertex and each edge 
become a dual edge with the 
color changed, then reflect 
the result 


overpass one external edge, 
reflect and change the 
crossings 

n*(SS 


(§S ( 


>*(35) 


OG 


6JJ 
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3.8 Merging and breaking g-blinks 

Let A and B be distinct g-blinks. A basepair on A and B is a pair of angle-edges (a,b) so that 
a e A and b e B. The merging of A and B at basepair ( a,b ), denoted by 

A[a] +B[b] , 

is the g-blink obtained by replacing a and b by new edges e and e' both connecting A to B, 
having the same ends as a and b and linking vertices of distinct parity. See Figure 3.20 for an 
example. 




Figure 3.20 Merging of A and B on basepair (a,b) 

Observe the result of the merging of Figure 3.20. The edges e and e' are both incident to 
the same g-face and g-vertex and we could reverse the merging by replacing e and e' back with 
a and b. Indeed, any pair of distinct angle-edges incident to the same g-face and g-vertex on 
a g-blink defines a breakpoint : a point where we can break a g-blink into two disconnected 
g-blinks. To break a g-blink on breakpair (e, e') is to separate it into two g-blinks by replacing 
edges e and e' by two new edges incident to same vertices of e and e' obtaining two disconnected 
g-blinks. For an example see Figure 3.20 from right to left. 

Theorem 3.8.1 (Theorem on partial dual). Let A and B be arbitrary disjoint g-blinks and ( a,b ) 
a basepair on them. ThenA[a] +B[b\ ~ A[a] + Dual (B) [b] . 



In the language of BFLs the diagrammatic reformulation of Theorem 3.8.1 is given by the 
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diagram below. Note that a and /3 are the ends of a and 7 and 8 are the ends of b. 




The right diagram above is obtained by cutting the two wires ^-rotating B and reconnecting the 
wires. (Note that the smiling fellow has only the right rear.) Theorem 3.8.1 was suggested by 
computer experiments very early in our research. It is a central result to curtail the number of 
relevant blinks: see next section. Its proof, however, was elusive until October 31, 2006: it has 
to wait for the proofs of Theorems 3.8.2 and 3.8.3. 

Theorem 3.8.2 (Theorem on partial reflection). Let A and B be arbitrary disjoint g-blinks, (a, b ) 
a basepair on them. Then A[a] +B[b\ ~ A[a] + Reflection (B) [b\. 



In the language of blinks the diagrammatic reformulation of Theorem 3.8.2 is on the left 
part of the diagram below. The right part of it is the reformulation of the same Theorem in BFL 
language. Note that the right ear becomes a left ear indicating a .^-reflection. 





BFLs 



Theorem 3.8.2 is proved by topological techniques allied to crucial facts on the theory of gems. 
It is done in Chapter 4. The proof of Theorem 3.8.2 is the main theoretical contribution of this 
thesis. 

The diagrammatic reformulation of Theorem 3.8.3 in the language of BFLs is the passage 
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from the first to the third diagram below 




The third diagram above is obtained by a 3Z)-flip on B (getting the central diagram) followed 
by a ribbon move, regular isotopies and Whitney trick. The smiling to frowning change is to 
indicate that all the crossings are switched (and that the fellow became angry for being put 
upside down and being retracted from the ear). On the contrary of the previous Theorems we 
can tackle the proof of Theorem 3.8.3 immediately. 

Theorem 3.8.3 (Theorem on partial refDual). Let A andB be arbitrary disjoint g-blinks, ( a,b ) 
a basepair on them. ThenA[a] +B[b\ ~A[a] + RefDual (B) [b]. 



Proof. The proof is easy with the help of the BFL manifestation of the Theorem. See Figure 
3.21. The ambient isotopy classes of the links corresponding to A[a ] + B[b\ and to A[a ] + 
RefDual {B)[b] are the same. It is enough to prove that the writhe of each component of the 
BFLs is maintained. Outside the B there is no change in the crossing numbers. In the interior 
of B the crossings are switched and reflected (become upside down) thus, again, there is no 
change in the crossing numbers. Finally, the crossing numbers of the new curls are in the same 
component and cancel each other. □ 




Figure 3.21 BFLs induce same space because are the same link with the same writhe at each component 
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Lemma 3.8.4. For any g-blink B, 

Dual(Reflection(5)) = Reflection(Dual(£)). 

Proof. By their combinatorial definitions in g-blinks the operations of taking the dual and re- 
flecting are seen to be commuting involutions. Thus, both spaces in the statement of the lemma 
are equal to RefDual(R)). □ 

Lemma 3.8.5. Theorem 3.8.1 is implied by Theorems 3.8.2 and 3.8.3. 

Proof. A[ci\ +B[b\ ~ A [a] + Reflection (B) [b\ and A [a] +B[b\ ~ A[a\ +RefDual(B)[6] im- 
ply by transitivity that A[a\ + Reflection (B) [ b ] ~ A[ci\ + RefDual(R) [b\. Note that b is 
an angle-edge in C = Reflection ( B ). Taking c — b we have for any blink C, A[a] + C[c\ ~ 
A[ci\ +Dual(C)[c], establishing Theorem 3.8.1 for arbitrary disjoint g-blinks (A,C) and base- 
pairs ( a,c ). □ 

From Lemma 3.8.5 and Theorem 3.8.3, Theorem 3.8.1 will follow from Theorem 3.8.2. 
The proof of this result is given at the end of Chapter 4. 
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3.9 Representative of a g-blink 

We learned on Section 3.3 that a g-blink induces different blinks. All these blinks induce the 
same space, which is defined as the space of the g-blink. We saw also that different g-blinks 
may induce the same space: the g-blinks G, Reflection (G), Dual(G) and RefDual(G) 
dual are different g-blinks but induce the same space. In this section we define a normalization 
procedure for g-blinks. This normalization maps a g-blink into another g-blink that induces 
the same space as the first. Our goal with this procedure is to look for different spaces on 
fewer g-blinks: we need to look for different spaces only on g-blinks that are normalized. The 
normalized version of a g-blink will be denoted as its representative. 

We saw on Section 3.8 that a breakpair on a g-blink is a pair of angle-edges that are on the 
same g-vertex and the same g-face. Given a g-blink and one breakpair in it we may separate it 
into two g-blinks. Figure 3.22A shows a g-blink and its breakpairs: the gray arrows point to the 
pair of angle-edges of the breakpair. We can separate a g-blink in pieces (smaller g-blinks) until 
there are no more breakpairs. Figures 3.22B, 3.22C and 3.22D show this separation process. 
A piece without breakpairs is called a block. Figure 3.22D have 4 blocks. No matter what 
sequence of breakpairs one uses to separate a g-blink in blocks, the final blocks are always the 
same. 
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Some important properties of a breakpair that we need are related to the g-zigzags of its 
g-blink. They are the subject of next two propositions. 

Proposition 3.9.1. If p is a breakpair on g-blink G and its angle-edges are e\ and ej then the 
g-zigzag of G that contains e\ is the same as the one that contains <? 2 - 



Proof Straightforward. □ 

Proposition 3.9.2. The only g-zigzag z affected by separating a g-blink G on a breakpair p is 
the one that contains both angle-edges of p. If P\ and Pi are the pieces obtained by separating 
G on p then the g-zigzags ofP\ and Pi, except for z, were disjoint in G. 



Proof. Straightforward. 



□ 



We also saw on Section 3.8 that any pair of angle edges, each on different g-blinks may 
be the bcisepair of a g-blink merging operation. Think of the transition from Figure 3.22B to 
Figure 3.22A the basepairs are the angle-edges labeled 1 on Figure 3.22B. So, to merge two 
g-blinks on a basepair is to replace the basepair angle-edges by two new edges connecting the 
two g-blinks and respecting the parity. 




Figure 3.23 Merging A with B and with Dual(B) 
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The fact that the two g-blinks at the right of Figure 3.23 induce the same space is given by 
Theorem 3.8.1. The proof of this Theorem still depends on the proof of Theorem 3.8.2 which 
will be given in Chapter 4. It depends on topological facts and a reformulation of the BFL in 
terms of gems. As we have said before, this is the main theoretical contribution of our Thesis. 

Follow Figure 3.23 to see an application of Theorem 3.8.1. The basepair in both rows are 
the same: the pair of edges labeled 1. The theorem together with the result we describe now 
form the basis of the normalization procedure. 

Proposition 3.9.3. Let A and B be two g-blinks. Let p be a basepair on them. Let a be the 
g-zigzag of the angle-edge of p on A and /3 be the g-zigzag of the angle-edge of p on B. Let 
p' be any other basepair on g-zigzags a of A and /3 of B. The result of A and B merged on p 
induces the same space as A and B merged on p' . 

For example, the g-blink resultant of the merge of Figure 3.24A on basepair labeled 1 
induces the same space as the g-blink resultant of merging any pair of angle edges tagged with 
a “blue X” one from A and another from B of Figure 3.24B. Note that all angle-edges tagged 
with a “blue X” on Figure 3.24B are on the same g-zigzag of the angle-edges labeled 1 on 
Figure 3.24A. 





Figure 3.24 Merging on any angle-edge of the same g-zigzags 

Having Theorems 3.8.1, Theorem 3.8.2 and Theorem 3.8.3 at our disposal, we are now able 
to describe the normalization procedure. The intuitive idea is to separate the g-blink into blocks 
and then remount the blocks (or their duals, reflection or refdual, depending who is “smaller”) 
in a canonical way. We divide this procedure in three phases: separating phase, intermediate 
phase and merging phase. 
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Separating phase. Let G be the g-blink we want to normalize. First give each g-zigzag of 
G an unique label. Let Z be the set of these labels. For each angle-edge e on G record the label 
of the g-zigzag that contains e as its zigzag label z e - Initialize the “pieces set” as & <— {G}. 
Suppose there is a piece P in g? with a breakpair p. Let e\ and e 2 be the two angle edges of the 
breakpair p. Note that the zigzag labels of e\ and e 2 are the same: z. e , — Ze 2 - Separate P into 
P\ and P 2 and make the two new edges e\ on P\ and e' 2 on P 2 have the same zigzag labels as 
e\ and e 2 \ z^ <— z. e , (= z e2 ) and z e ' 2 <— z e , (— z ei ) • Replace P with P\ and P 2 on g? . Repeat this 
until & contains only blocks (g-blinks without breakpairs). The separating phase is finished. 

Intermediate phase. Define a bipartite graph X. The vertices of X are the labels z € Z and 
the pieces P e there is an edge (z,P) between label z and piece P in X if there is an angle- 
edge e in P with z e — z. Note that X is a tree: no cycles. Let pieces P\ and P 2 be neighbors 
of label z on X. The only common neighbor of P\ and P 2 must be z otherwise Pi could not 
be separated from P 2 (See Proposition 3.9.2). This implies that there cannot be a cycle in X. 
Remove every vertex z € Z of X that has only one neighbor. This asserts that every leaf of X 
is a vertex P in g? . A consequence of this is that X has a single center. The center of a tree 
(see [BM76]) is obtained by removing all leafs of a tree in each step until arriving at a pair of 
vertices or a single vertex. By applying the tree center algorithm on X the leafs on each step 
alternates between z nodes and P nodes. So it must finish on a single node once there cannot be 
two adjacent z’s or two adjacent P’s. Let v be the center of X. We root X at v and X becomes 
a rooted tree. The idea now is to organize this rooted tree in a canonical way. To this aim we 
must have a way to compare nodes and subtrees. 

Remember from Section 3.6 that every g-blink has a unique code. So we can compare 
g-blinks by comparing their codes. We know that merging a g-blink, or its dual, or its re- 
flection or its refDual on the same basepair results in a g-blink that induces the same space. 
So we normalize & by replacing each piece P in it by min{ P, Dual(P), Reflection (P), 
RefDual (P) }. Note that doing this does not affect the zigzag labeling of the angle-edges 
because angle-edges are preserved on these operations (i.e. dual, reflection and refdual). Note 
also that the P nodes of X are also updated by this criterion. Using the code of a g-blink we 
can also organize the rooted tree X. To organize X we mean to define a fixed sequence for the 
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children of a node of X. We do this inductively. The base case is a node without child. This 
node is already organized, so we are finished. Consider a node u with children w 1 , . . . . ny- all of 
them already organized. To organize a we need to define a sequence for these children. Using 
the code of a g-blink we can define a function CompareTrees(/t , 7 - 2 ) to compare organized 
rooted trees that is evaluated to -1 if tree rooted at r\ is smaller than the tree rooted at r 2 , to 0 if 
they are the same and to +1 if tree rooted at r\ is greater than tree rooted at r 2 . So to organize u 
is a matter of sorting wq, . . . using the CompareTrees function. With these explanations 
the problem of organizing X is solved. This also ends the intermediate phase. 



Algorithm 2 CompareTrees Algorithm 


1 


function COMPARETREESfn ,r 2 ) 


1 


function LlNEARlZETREE(r) 


2 


si <— LinearizeTree(7i ) 


2 


5 <—<> 


3 


S 2 <— LlNEARIZETREE(>2 ) 


3 


procedure LT-DFS(«. level) 


4 


1 lengthfs’i ); 712 lengthfsq) 


4 


5 <— 5- < ( 11 , level) > 


5 


i <— 1 


5 


for every children v of u taken in the 


6 


while i < min ( 711 , 712 ) do 




ordered sequence do 


7 


(iii,leveli) <— si[i] 


6 


LT-DFS(v,level+l) 


8 


(u 2 , level 2 ) <— 52 [i] 


7 


end for 


9 


if (level 1 < leveL) then return -1 


8 


end procedure 


10 


else if (level 1 > leveL) then return +1 


9 


LT-DFS(r,0) 


11 


if jc(iq) < k(u 2 ) then return -1 


10 


return s 


12 


else if k(u\) > k{u 2 ) then return +1 


11 


end function 


13 


/ «— i + 1 






14 


end while 






15 


if ill = n 2 then return 0 






16 


else if hi < n 2 then return -1 






17 


else return +1 






18 


end function 








In this algorithm the code K is taken over not only g-blinks but also on zigzag 
labels. Consider the code of a zigzag label the empty word. With this definition 




two zigzag labels z\ and zi always satisfy 


re(zi) = k(z 2 ). Note also that a 




zigzag node code is smaller than any g- 


blink code. 



Merging phase. The rooted tree X is already organized. The idea now is to merge the blocks 
using the order defined on X and using the code to define a canonical basepair for each merging 
operation. Let z be a label in X. Let P \ , . . . , be the neighbors of z. If z is not the root of X then 
P\ is the parent of z and Pi.. .P^ are the children of z taken in order. If z is the root of X then 
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P \ ... Pk are the children of z taken in order. We want now to merge the pieces P\ . . . Pk in the 
order they appear. First P\ with Pi, second the result of Pi and P 2 with P 3 and so on. The only 
thing not defined yet is the base point of each merging. This is solved using the code of the 
blocks. For each label z that appears on a block P we define a canonical basepair angle-edge 
e z p on the g-zigzag whose angle-edges are all zigzag labeled with z. This is done using the code 
labeling of P (see Section 3.6). Label the vertices of P with its code labeling. Define e z p as the 
angle-edge (among all angle-edges with zigzag label z on P) incident to the vertex of P that 
has the smallest label. The last thing we need to define is how to update the canonical basepair 
angle-edge after a merging operation. In symbols, after merging P\ and P 2 whose canonical 
basepair angle-edges were e z Pi and e z Pi what will be the canonical basepair angle-edge e z Pi+Po 
of Pi +P 2 ? By definition e Pi+Pi will be the new angle-edge incident to the odd vertex of Pi. 
Repeat this merging for all zigzag label z in any order until no more merging may be done. 
Finished. 

This three-phase procedure results in a unique g-blink r(G), the representative ofG. Both g- 
blinks, G and r(G) induce the same space. A g-blink is said to be a representative i f G = r(G). 
We finish this section with an example in Figure 3.25 of the result of the algorithm that we have 
implemented for obtaining the representative of a g-blink (or blink). 




Figure 3.25 Representative of the dog like blink 
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3.10 Towards a census of spaces induced by small blinks 

What spaces have a small blink presentation? 

In this chapter we saw that a g-blink is a family of blinks that induce the same space and that 
any blink has an associated g-blink. Thus, our question is equivalent to 

What spaces have a small g-blink presentation? 

In this form, our original question becomes easier “to be computed” once a g-blink is a com- 
binatorial object and the number of g-blinks with < k g-edges is finite. Moreover, by being 
combinatorial simple objects, g-blinks have a direct way of going into computers. For instance, 
a g-blink may be represented in a computer by its code. 

By the fact that every g-blink is associated to a special g-blink with the same size that 
induces the same space called its representative, our question is also equivalent to 

What spaces have a small representative g-blink presentation ? 

In this form, our original question becomes even “easier” in the sense that, with < k g-edges, 
there are fewer “representative g-blinks” than “general g-blinks”. Thus, this form is the one we 
use. 

Suppose we have generated the set of all representative g-blinks with < k g-edges for some 
k > 1. We already know that all spaces that have a presentation with < k edges are there. But 
how to identify them? What elements of this set (representative g-blinks) induce the same 
space? In Sections 3.4 and 3.5 we described a way to calculate two space invariants from a g- 
blink presentation: the homology group and the quantum invariant. Calculating these invariants 
on all g-blinks we can partition this set in classes where each element of the same class has the 
same homology group and same quantum invariant. At this point we are sure that different 
classes induce different spaces because there is a topological invariant that distinguishes them. 
The remaining problem is to know if all g-blinks in the same class (same homology group 
and same quantum invariant) induce the same space. To prove that two g-blinks indeed induce 
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the same space we will use a computational method in 3-Gem Theory that was described in 
[Lin95]. Next chapter will be about 3-Gems and this computational method. 



Chapter 4 



3-Gems 



4.1 Definition 

An (n + l)- graph is a regular graph where all its vertices have degree n+ 1 and the edges 
incident to each vertex have distinct colors 0, 1, . . . , n. Let K C {0, 1 , . . . , n} be a subset of 
colors and Gan («+ l)-graph. Define G\K\ as the subgraph of G induced by K. We say that 
each connected component of G[K] is a K-residue of G (note that K here is a subset of colors). 
If k = | .fiT | then a L-residue is also said to be a k-residue of G (note that k here is a number). If 
A' is a set, we denote by K its complement ({0, . . . ,n}\K). A 2-residue is also called a bigon 
and a 3-residue is also called a triball. A 3-gem (acronym for 3-dimensional graph encoded 
manifold) is a (3 + 1) -graph where each of its 3-residues induces the surface of a sphere, § 2 . 
Each bipartite gem G corresponds to a unique space | G\ . The easiest way to define | G\ is to start 
with vq tetrahedra each with its 4 vertices painted each with one color of (0, 1,2,3} = {/z, /, j, k} 
and glue a pair of tetrahedra t u and t v by identifying its faces opposite to the /-colored vertices 
so as to match colors i, j, k whenever there is an h - colored edge in G between u and v. In this 
way G is the dual of the pseudo-triangulation of the pseudo-manifold obtained by the gluing. In 
the case of a gem, the pseudo-manifold is a manifold. Given a 4-regular properly edge colored 
graph G denote a(G ) = be — vq — Iq the agemality of G, where b (; is the number of 2-residues 
of G, vq is the number of vertices of G and to is the number of 3-residues of G. The agemality 
is non-negative and it is 0 if and only if G is a gem. Indeed we have ([Lin95]): 

Proposition 4.1.1. Let G be a (3 + l) -graph with be 2-residues, to 3-residues and vq vertices, 
then G is a 3-gem if and only if its agemality is zero, that is. 



VG + tG — be- 



ll 
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4.2 Moves on gems 

Let G be a 3-gem. An /-colored edge a of G is a 1 -dipole if the vertices incident to a are 
in different {/} -residues. A pair of edges of G one with color i and the other with color j 
and with equal ends is a 2-dipole if these ends are in different {/,/ (-residues. The creation 
and cancelation of a k-dipole (k — 1,2) does not change the induced space. A 3-gem free of 
1 -dipoles is said to be a 3 -crystallization. 

A p-pair in a (3 + 1) -graph is a pair of edges of the same color that are incident to 2 or 3 
common bigons (the two edges are both contained in 2 or 3 bigons of G). If the edges of the 
pair are incident to only two common bigons then the pair is said to be a p2-pair. If the edges 
of the pair are incident to three common bigons then the pair is said to be a p^-pair. If a p - pair 
is found in a gem we can get a smaller gem inducing the same space. 



4.3 Simplifying dynamics 

In this section we briefly review the simplifying dynamics on gems. This technique is devel- 
oped in [Lin95] and it uses the so called T 5-moves and U -move which maintain the induced 
3-manifold. The relevant algorithm to simplify gems and get to an attractor for the spaces 
induced by a gem is named the TS p G-algorithm ([Lin95]). We have re-implemented this al- 
gorithm which is the basis for the proof that the blinks with the same homology and the same 
quantum invariants up to r — 12 indeed induce the same spaces. The six TS-moves on gems 
are defined in Figure 4. 1 . 

A monopole in a (3 + l)-graph is a vextex which is the only intersection of an hi- gon and 
a jk- gon, (h,i,j,k) a permutation of (0, 1,2,3). This defines a configuration which induces a 
fundamental move in the classification of gems. A U mn - move is defined on a monopole, by 
making the hi- gon of size 2m and the jk- gon of size In (whose union has 2m + In — 1 vertices) 
disappear, being replaced by a cluster of squares with (2m — 1) x (2 n — 1) vertices. A U mn - move 
does not change the induced space of the gem. We give an example in Figure 4.2 of U23 move. 



4.3 SIMPLIFYING DYNAMICS 



79 




Figure 4.1 The six TS-moves 

In general the U mn - move increases the number of vertices of a gem. However, in conjuntion 
with the TS-moves and p-pairs the U mn -moves have been so far sufficient to classify gems up 
to 30 vertices. 





Figure 4.2 t/ 2 , 3 -move applied to a 1-monopole of type (2,3) 
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4.4 From g-blink to 3-gem 



Assume that G is a g-blink with no g-zigzags with g-edges alternating red and green. This 
kind of g-zigzag corresponds in the BFL to a component that goes totally over or totally under 
and can be separated from the rest of the BFL by Reidemeister moves II and III. Assume the 
following convention on the colors of a gem: 0 = pink, 1 = blue, 2 = red, 3 = green. We 
begin by proving a result which simplifies considerably the passage “blink — ► gem” first given 
in [KL94], 





Figure 4.3 Simplifying the gem of a blink: from 12 to 8 vertices by crossing 



Theorem 4.4.1. Given a g-blink B with no alternating g-zigzags it is possible to obtain a gem J ■ 
where each edge of the blink (which corresponds to a crossing of the associated BFL) becomes 
the sub-configuration of 8 vertices shown in Figure 4.31 so that B and G(B) induce the same 
space. 



Proof. It is proved in [KL94] that replacing each crossing of the BFL associated to the blink by 
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the configuration of Figure 4.3 A the final gem will have the desired property. The rest of the 

proof consists in effecting dipole moves in J' so as to arrive at J. The sequence of dipole moves 
are depicted in Figure 4.3. The dipole moves are local and should be made in the neighborhood 
of each original crossing of the BFL. The resulting gem is jK □ 

The gem obtained from a blink by replacing each color of the BFL by the configuration of 
Figure 4.31 is called the reduced canonical gem of the blink. 

We introduce the following notation to represent both a crossing and its switched form. The 
octagon of a crossing corresponds to an unidentified crossing. This is indicated by light green 
edges in the place of the normal green ones. 




In Figure 4.4 we display a complete example of the above algorithm to go from a blink B 
to its canonical gem J(B) inducing the same space. This example corresponds to Poincare’s 
homology sphere. Observe that an immersion of the gem in the plane is directly obtained 
from the embedding of the BFL. The gem obtained is bipartite. In going clockwise along the 
(blue,red)-gons (which corresponds to the faces of the BFL) the red edges go from a black to a 
white vertex. Observe that the pink-green gons form a neighborhood of the original blink. The 
convention here is that the green edges are the overpasses, while the pink edges the underpasses. 

The difference between the canonical reduced gem of the blink J^-(B) and the canonical 
gem of the blink J(B) is that we introduce in the latter two 2-dipoles (red-green digons) at each 
site corresponding to a g-edge of the original g-blink. While redundant these 4\ E(B) | vertices 
are convenient for our purposes as we show next. In the computer implementation we use only 
J^{B). The construction of Figure 4.4 emphasizes the geometric simplicity of the algorithm. 

The main point in using the auxiliary red-green digons in defining J — J(B) is that they 
induce, for each directed g-edge e between crossings a and y, three cylinders c € a , ( d J y. For a 
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J+(B) 




Figure 4.4 Obtaining the canonical gems J^(B) and J(B) from a blink B 



4.4 FROM G-BLINK TO 3-GEM 



83 



color i and a vertex a of a gem, denote by a,- the /-colored edge incident to a. Let a* denote the 
2-simplex in the dual pseudo-complex J* corresponding to the edge a,- of the gem J. 

Lemma 4.4.2. Let q. r, s, t be the ends of the two red-green digons induced in J by the directed 
edge e of B, as shown in Figure 4.5. Then the sub-complex r £ e — q * 2 + 7} + r\ + if is a non- 
singular cylinder in J 



Proof. Two 2-simplexes of J* in colors i and j have a common 1 -simplex if and only if the 
dual edges are in the same (ij)-gon. Note that q 2 and <73 are in the same (2,3)-gon, 73 and r\ 
are in the same (3, l)-gon, r\ and ro are in the same (l,0)-gon and ro and 72 are in the same 
(0, 2)-gon. To complete the proof just note that there are 4 distinct vertices in the subcomplex 
‘tfe, that <72 and r\ are not in the same (2, l)-gon and finally, that 73 and ro are not in the same 
(3,0)-gon. □ 



The cylinder c Pf e is contained in the dual pseudo-complex J*(B). Take a neighborhood 
'€ e x [0, e] in |/| identify c 6' e x {e/2} = % J e and define ( ti a = c € e x {0} and — ( £ e x {e}. Let 
K be a simplicial complex which is a refinement of J * containing both T? a and as sub- 
complexes. We observe that |i| = |7*| = |AT| and that vertices r and s of gem J are in % x [0, e] . 




C e = q 2 *+q* 3 + r;+r; 

1* 

C e C J 

C e = C e x {e/2} 
c a = C e x {0} 

C Y = C e x{e} 



c y c K = refin(J*) 




Figure 4.5 Some cylinders induced in K(B) by a directed edge of the BFL between crossings a and y 



The procedure GBlink2Gem that follows apply to g-blinks without alternating zigzags. 
The procedure is purely combinatorial and it teaches the computer to go from a g-blink G to 
the 3-gem j' 1 given in Theorem 4.4.1. For each vertex v of G we define two vertices v, and v 0 




84 



CHAPTER 4 3-GEMS 



a 0 

a e 
b 



Figure 4.6 Scheme to define a 3-gem from a g-blink 

in j. Let e be a g-edge on G with vertices a, b, c, d as shown in Figure 4.6. Note that (a, b) and 
(c,d) are face-edges and (a,d) and (b,c) are vertex-edges. The vertices a,-, a 0 , b t , b a , Ci, c a , 
dj, d 0 of J'- corresponding to a, b, c, d are also shown on Figure 4.6. The i (in) index indicates 
that the vertex is drawn inside a g-vertex and the o (out) index indicates that the vertex must be 
drawn inside a g-face (or outside the g-vertex). The edges of are defined according to the 
following procedure: 

1 . Each g-edge e of G aligned like the scheme of Figure 4.6 induce the following edges on J+ : 





color 0 


color 1 


color 2 


color 3 


e is green 


(ai,c 0 ), (a 0 ,Ci) 




(ai,bi), ( c 0 ,b 0 ), 
( Ci,d / ), (d 0 ,a 0 ) 


(ai,a 0 ), ( bi,d 0 ), 

(b 0 ,di), ( C{,c 0 ) 


e is red 


(■ bi,d 0 ), (b 0 ,di) 




( at,bi ), ( c 0 ,b 0 ), 
(ci,di), (d 0 , a 0 ) 


(auc 0 ), ( bj,b 0 ), 

(a 0 ,Ci), ( di,d 0 ) 



2. For every angle-edge e — (w,v) in G edges (w/,v ; ) and (u 0 ,v 0 ), both with color 1, are 
added to jK 
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3. At this point, some vertices in do not have a color 0 incident edge. Let it be a vertex 
in j' 1 without a neighbor of color 0. We add the edge (w, v) with color 0 in J\ where v is 
the result of 

x neighbor(v, 1) 
c <— 0 

while neighborfx, c) is defined 
* <— neighbor(x, c) 
c <— (c+ 1) mod 2 

v < — * 

The expression neighbor(x, c) denotes the vertex adjacent to * by color c in J. We do 
this until every vertex has an incident color 0 edge. 



According to Theorem 4.4.1, J ^ defined this way is a 3-gem and it induces the same space as 
G does. We denote this procedure described here as GBlink2Gem. A complete example of a 
g-blink and the 3-gem defined by GBlink2Gem is depicted on Figure 4.7. 





Figure 4.7 g-blink G and its reduced canonical 3-gem ( G ) defined by GBlink2Gem 
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4.5 A proof of the partial reflection theorem 

We first show that a breakpair {e,f} in a g-blink C corresponds in J* = J*(C) to a separating 
non-singular 2 -torus T 2 ^. 




Figure 4.8 1 — 1 correspondence: breakpair {e,f} in g-blink C <-> separating 2-torus 7/ in J * = J*(C) 

Lemma 4.5.1. The subcomplex T 2 ^ = % J e + c €f is a non-singular separating torus in the dual 
pseudo-complex J *. 

Proof. We have seen already that : € e and % J f are cylinders in J *. It remains to show that these 
cylinders have the same boundary and that T? e + is a torus. We refer to Figure 4.8. Note 
that q 2 and v\ are in the same ( 2 , l)-gon, r\ and U 2 are in the same (l, 2 )-gon, q 3 and vo are 
in the same (3,0)-gon and that vq and W 3 are in the same (0, 3)-gon. So, T 2 ^ = c € e + ( €f is a 
non-singular torus. It clearly separates. This completes the proof. □ 

To simplify the notation henceforth we write T 2 in place of 7)3. Consider an £ -neighborhood 
T 2 x [0,e] of T 2 c K so that T 2 = T 2 x {e/2}. If we now remove T 2 = T 2 x {0, e} from \K\ 
then we have two disjoint spaces \Ka\ with boundary T? a + = T 2 ^ = T 2 x {0} and \Kb\ with 

boundary iCy + = T 2 8 = T 2 x {£} as shown in Figure 4.8. It follows that 



K\ = |^ A |u(r 2 x [0,£]) U \K B \, 



(4.1) 
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with 



\K A \ n ( T 2 x [0,e]) = T% p , (T 2 x [0,e] D \K B \) - T 2 8 , \K B \ n \K A \ = 0. (4.2) 

For the proof of the Partial Reflection Theorem we present the 2-torus as the quotient space 
of R 2 by the lattice of integer points: T 2 — |-A). Seeing T 2 in this way, the tt -rotational sym- 
metry that we will need becomes simply (x,y) i— » (— x, — y). Let F — R x M. x [0, tt] . Consider 
the auto-homeomorphism /i of F given by 

/r(jc,_y, 0) — (xcos 0 + y sin 0, — x sin 9 + y cos 9, 9) . 

Define = as the equivalence relation on F: (x,y, 0) = (x',y',9') if 9' = 9, x — x' G Z and 
y — y' G Z. The quotient space F / =' is denoted by F' . The image under fi of a the vertical 
segment linking (jc,y,0) to (x.y. 7l) is a helicoidal curve that starts at (v.y. 0). and finishes at 
(—x 1 — y, e). Note that any two vertical segments in F whose distance is an integer are identified. 
Clearly F' & 8 1 x S 1 x [0, e]. 

Define = ^ as another equivalence relation on F given by 

(jc, y, 0) =n (x',y f , 9 1 ) if jU _1 (x,y, 0) = /i _1 (y,y', 0'), that is, if 0 = 9' and 

xcos 0 — y sin 0 — x' cos 9 r +y' sin 9 1 G Z 
x sin 0 +y cos 0 — x' sin 9' — y' cos 9' G Z. 

The space F / is denoted by F . Observe the simple fact that /i induces a homeomorphism 
sending F f onto F, also named /i by abuse of language. As a consequence of our definitions, 
two helicoidal curves in F are identified in F if their pre-images under fj, are two vertical 
segments identified in F 1 . The action of /i in the fundamental domain centered at the origin 
from F' to F is shown in Figure 4.9. 

We are now ready to prove Theorem 3.8.2 
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Figure 4.9 The action of /./ on the fundamental domain centered at the origin mapping F' onto F 






4.5 A PROOF OF THE PARTIAL REFLECTION THEOREM 



89 



reflect J B and change its parity 
(p becomes white) 




3D-flip without changing gem J' 




a — — P = 

i Ui ' 



Figure 4.10 For the proof of the Partial Reflection Theorem: gems J and J' induce the same space 
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Proof of Theorem 3.8.2: Let A and B be arbitrary disjoint g-blinks, (a, b) a basepair on them. 
Then A [a] +B[b] ~A [a] + REFLECTION (B) [b] . 

Proof. Let J be the canonical gem of the g-blink A[a] +B[b\ and J' be the canonical gem of 
g-blink A[a ] + REFLECTION (B) [b] . Let K be a simplicial refinement of 7* containing the 2- 
torus T 2 (given in Lemma 4.5.1) as a subcomplex. Let K be a simplicial refinement of {J')* 
containing the 2-torus T 2 (which plays in J' the same role of T 2 in 7 ) as a subcomplex. Let h' 
be a fixed homeomorphism which maps T 2 x [0, e] onto F' and h be a fixed homeomorphism 
which maps T 2 x [0, e] onto F. By applying Equations 4.1 and 4.2 to the tori T 2 and T 2 we 
have {—Kg is Kg with orientation reversed: they are oriented simplicial complexes): 



|/f| = |£ A |u(r 2 x[0,e]) u \Kb\, \K\ — \Ka\ U (7? x [0,e] J U \-K B \, \K A \n\K B \=<d 



with 



\k a \ n (t 2 X [o, e]) = tL, (r 2 x [o,e]) n |k s | = tL 



(4.3) 



|XaI n ( r 2 x [o, e] ) = T 2 - fs . 



r 2 x[o,e])n|-Ar g | = -r 2 



yS m 



Define the map p from \K\ to \K\ to be the identity in U \Kb\. For x E T 2 x [0, e], define 
p(x) — (h)~ l o p o h' (x) E T 2 x [0,e]. Map p is the desired homeomorphism taking | AT| 
onto li^l. □ 



We finish this chapter by proving the following Theorem about BFLs with a segment be- 
tween crossings removed: 

Theorem 4.5.2. Let B° be a BFL B with a segment between crossings removed. There exists 
a well defined 3-manifold with toroidal boundary S° which can be associated to B°. Moreover, 
there exists a canonical way to close S° by attaching a solid torus to its boundary to get a space 
S such that \B\ — S. 



Proof. The proof should be followed in Figure 4.11. Gem J is the canonical gem of the BFL B. 
Gems J' and J" are obtained from J by 2-dipole creations. The last gem is subdivided into two 
gems with boundary H and U . The boundaries of these gems are homeomorphic to the 2-torus 
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7 ’jy = , given in Lemma 4.5.1. It can be shown that gem with toroidal boundary U 

induces a solid torus, thus completing the proof. □ 







Chapter 5 



Computational experiments and results 



5.1 A census of prime spaces induced by small g-blinks 

In Section 3.10 we saw that if we have a set with all representative g-blinks with < k g-edges, 
then all spaces induced by blinks with < k edges are there. Even though, for any fixed k > 1 
this set is finite, we would like to search for spaces in an even smaller set and not lose any 
space. This may be done if we believe in the following reasonable conjecture. 

Conjecture 5.1.1. Let a space S be the connected sum of prime spaces A and B. If the minimal 
blink presentations for A and B have respectively and ng edges, then ns, the number of edges 

for the minimal blink presentation of S, satisfies ns — n^ + ng. 

A minimal blink for a space is a blink that has the same number of edges or fewer edges 
than any other blink presentation for that space. A prime space is one that cannot be expressed 
by a connected sum of two or more spaces different from § 3 . A composite space is a space that 
is not prime, i.e. one space that can be expressed by a connected sum of two or more spaces 
different from § 3 . A blink presentation for any composite space is obtained by drawing the 
blinks of each of its prime pieces separately in the same drawing: a red-green plane graph with 
more than one connected component. This construction clearly defines an upper bound for the 
minimal number of edges of the composite space: the sum of the number of edges of a minimal 
blink for each of its prime pieces. Suppose space S is the connected sum of n prime spaces, a 
minimal blink for S with n connected components satisfies this upper bound, otherwise there 
would be a blink for one of its prime pieces with fewer edges than its minimum number of 
edges which is a contradiction. The only possibility that remains to the conjecture to be false 
is a blink presentation with less than n components. On the other hand we have, 
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Proposition 5.1.2. If Conjecture 5.1.1 is true then, knowing one minimal blink for each prime 
space that has a blink presentation with < k edges, it is possible to exhibit a minimal blink for 
all spaces (composite or prime) that have a blink presentation with < k edges. 

Proof. If S is a prime space that has a blink with fewer than k edges then, by hypothesis, we 
already know one minimal blink for it. If S is composite, then exhibit together in a single 
drawing the minimal blink of all its prime pieces. By the Conjecture 5.1.1 this is a minimal 
blink for S. □ 

A consequence of Proposition 5.1.2 is that, if Conjecture 5.1.1 is true, then to identify all 
spaces that have a blink presentation with fewer than k edges it is sufficient to know only the 
prime spaces that have a blink presentation with fewer than k edges. So, in our experiment, 
this is what we do. We focus only on prime spaces. We simplify our computational effort by 
answering not what are all the spaces with a blink presentation with fewer than k edges, but 
what are all the prime spaces with a blink presentation with fewer than k edges. So, we may 
reduce the set of representative g-blinks to representative g-blinks that are prime or, in practice, 
that are not easily shown composite. 

Spaces have an orientation. If we swap the red-green edges of a blink the effect on the 
induced space is its change of orientation. So, any set of blinks B that induces spaces S may 
be easily extended to a set of blinks B' that induces S and also the changed orientation version 
of the spaces in S. The set B' is just B plus the blinks of B with the red-green edges swapped. 
This leads us to the following definition: a set of blinks is said to be k-prime-unavoidable if 
every space with a blink presentation with < k edges is induced by some blink in this set or a 
red-green swapped version of some blink in this set. These notions are analogously extended 
to g-blinks. A set of g-blinks is said to be k-prime-unavoidable if every space with a g-blink 
presentation with < k g-edges is induced by some g-blink in this set or a red-green g-edges 
swapped version of some g-blink in this set. 
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What we mean concretely by the title of this section: a census of prime spaces induced by 
g-blinks is a triple 

(k,&,f: 8$^> {1,. ..,/*}), 

where k is a positive integer, 88 is a k-prime-unavoidable set of g-blinks and / is a surjective 
function that maps each g-blink in 88 to an integer in { 1 } satisfying the constraints: if 
- £8 induce the same space or induce the same space with swapped orientations then 
f{B i) = f{Bf), else f{B\) f{Bf). Note that / defines a partition of 88 into n classes where 
the g-blinks in each class induce the same space modulo orientation. For this reason we call / 
the partition function of the census. In view of this definition of a census of prime spaces, the 
steps to build one are: (1) define k\ (2) define a k-prime-unavoidable set of g-blinks; (3) define 
the partition function /. 
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5.2 A prime-unavoidable set of g-blinks: U 



To obtain a census of prime spaces induced by g-blinks with < k edges, a set of k-prime- 
unavoidable g-blinks is needed. Before defining the specific way we did this generation it is 
good to say that in theory what is needed to do is simple: enumerate all representative g-blinks 
up to size k and discard those that you can show that are composite or that are not minimal. In 
practice we use some shortcuts to avoid a full enumeration of all representative g-blinks. 

The procedure we defined to obtain a k-prime- unavoidable set was a pipeline with 4 steps. 
The output of each step was the input to the next one. The final and intermediate results of this 
procedure for k — 4 is shown on Figure 5.1 . The steps on this pipeline, presented on this figure 
by an arrow and a number, are named: (1) BlockGeneration, (2) BlockCombination, 
(3) Coloring and (4) Filtering. 



result 1: blocks 



result 2: combined blocks 




O <9 

<§> O 







result 3: colored representants 





result 4: filtered representants 






\ / ® 



o . v C 







4-prime-unavoidable 



Figure 5.1 Pipeline of the A: - p rim c - u n a vo i dab I e set generation for k = 4 
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The BlockGeneration step has as input one positive integer k: the maximum number of 
edges. Its output is all possible 2-connected plane graphs with number of g-edges not exceeding 
k plus the single-edge plane graph. By convention we see all these plane graphs as green-edged 
blinks. The blocks, besides the single-edged one, are obtained from the plane graph with two 
parallel green edges shown on Figure 5.2A by applying inductively and in all possible ways 
vertex subdivisions and face subdivisions. An example of vertex subdivision may be seen on 
Figure 5.2B. Any two distinct angles on a vertex are a base for this operation. An example of 
face subdivision may be seen on Figure 5.2C. Any two distinct angles on a face are a base for 
this operation. For k — 4, the number of resulting blocks is 7 as it is shown on Figure 5.1. The 
block term used here is also aligned to the fact that the g-blinks induced from these resulting 
green-edged blinks do not have breakpairs. 



The BlockCombination step has as input k, the maximum number of edges or g-edges, 
and the resulting blocks from the BlockGeneration procedure. Here we see this input as 
green g-blinks and apply the following algorithm. Let B the set with these input g-blinks or 
blocks. Make A i = B. For i from 2 to k make A, the result of combining every g-blink at A,_i 
with each g-blink in B. Combining a g-blink G with no g-zigzags to a g-blink G' with g- 
zigzags results in no x n ( y g-blinks. This is the result of merging G and G' on basepairs coming 
from all distinct combinations of g-zigzags. This includes all possible spaces obtainable from 
merging G and G' as asserts Proposition 3.9.3. The g-blinks that overflows the maximum 
number of g-edges k are discarded. For k — 4, the number of resulting combinations is 17 as it 
is shown on Figure 5.1. Now we do an important observation. Merging two g-blinks and then 
assigning a color to each of its g-edges is the same as assigning the right colors in each of the 
two g-blinks before merging and then merging them. This implies that coloring the all-green 
g-blinks resulting from this step in all possible ways really spans all possible spaces. 




Figure 5.2 Block generation 
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The Coloring step has as input the all-green g-blinks from the BlockCombination 
procedure. The idea is to assign all possible g-edge color combination to each of the given 
g-blinks. For each g-blink assigned with a coloring some tests are made and this g-blink may 
be discarded if it is asserted that, by doing this, we are not losing a minimal g-blink to that same 
space (or its swapped orientation version). Let G be a g-blink already assigned a coloring, these 
tests are the following: 

1. If the number of red g-edges on G is greater than the number of green g-edges then it is 
discarded. This is justified by the fact the red-green g-edges swapped version of G will 
not be discarded by this rule (green g-edges is greater than red g-edges) and it induces 
the same space as G with orientation changed. 

2. If G contains the structure shown on the left side of Figure 5. 3 A it is possible to apply 
a Reidemeister move of type II reducing by 2 the number of crossings and preserving 
the space. So G is unnecessary once its induced space was already considered by some 
g-blink with fewer g-edges. 

30C 

(A) 

there is a g-blink 
A presentation with 
fewer crossings 

(C) 

Figure 5.3 Structures to 

3. If G contains the structure shown on the left side pattern or the middle pattern of Fig- 
ure 5.3B then it is unnecessary. If it contains the left side pattern of Figure 5.3B, by 
a ribbon move it is converted to the pattern on the middle of Figure 5.3B that may be 
converted by Whitney Trick to the right pattern of Figure 5.3B. All of them induce the 
same space, and the right pattern has fewer crossings. 






(B) 





(D) 




identify g-blinks that may be discarded 
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4. If G contains the pattern on Figure 5.3C then it has a circumcised component and may 
be simplified by moves in the BFL calculus to a g-blink with fewer crossings as it is 
explained on pages 138-140 of [KL94]. So, it may be discarded. 

5. If G contains the left or the right pattern on Figure 5. 3D then it may be simplified by the 
move £ 4 ( 1 ) of BFL calculus to the middle pattern with only one crossing. So, it may be 
discarded. 

6 . If G seen as a BFL contains more than one component (more than one g-zigzag) and one 
of the components is completely overcrossing the others or completely undercrossing the 
others than it may be separated by Reidemeister moves and is not a minimal presentation. 

If g-blink G passes all tests then one last transformation is done. The g-blink included in the 
result set of this step is actually min{r(G), r(— G)}: the smallest g-blink between the repre- 
sentative of G or the representative of — G (i.e. g-blink G with all crossings changed (C) or, 
equivalently all g-edge colors swapped). This resulting g-blink is asserted to induce the same 
space as G or its changed orientation version. Observe that the g-blinks resulting from this step 
are all representatives. For k — 4, the number of g-blinks resulting from this step is 12 (see 
Figure 5.1). 

The Filtering step has as input the representative g-blinks resulting from the Coloring 
step. Let B be this input set and R — {}, initially empty, be the result set. The filtering algorithm 
flows like this: 

1 : while B is not empty do 

2: G <— an element of B 

3: RM 3 <— closure of G by Reidemeiter III Move 

4: if no element of RM 3 may be discarded by rules 2 to 6 of the COLORING step then 

5: R^RU{G} 

6 : end if 

7: B <— B\RM3 

8 : end while 

The idea of this step is to use the Reidemeister III move, that preserves the number of 
crossings and the space, to find some blink version of the space that may be simplified by the 
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rules 2 to 6 explained on the COLORING step. If there exists such a version then that g-blink and 
the whole closure of g-blinks obtained from it by Reidemeister III may be discarded. Otherwise 
only the given g-blink on its Reidemeister III closure may be preserved (that is why we remove 
all RM3 set on line 7 of the above algorithm). The result of this step for k — 4 is a set with 10 
g-blinks (see Figure 5.1). 

We name U the set resulting from this pipeline for k — 9. This set is, as we saw in its 
construction, a 9-prime-unavoidable set and has 3437 g-blinks divided in 1 g-blink with 1 g- 
edge, 1 g-blink with 2 g-edges, 2 g-blinks with 3 g-edges, 6 g-blink with 4 g-edges, 12 g-blinks 
with 5 g-edges, 43 g-blinks with 6 g-edges, 133 g-blinks with 7 g-edges, 585 g-blinks with 8 
g-edges and 2654 g-blinks with 9 g-edges. We denote by f/[l] the smallest g-blink in U, U[ 2] 
the second smallest g-blink in U, up to U [3437] the greatest g-blink in U . The time elapsed to 
generate the set U was less than twelve hours. At this point we have the first two ingredients to 
a census of prime spaces up to 9 g-edges: (9, U, ?). The only missing part is the third ingredient 
of a census: the partition function. This is the subject of next section. 



5.3 Topological classification of g-blinks in U 

The set U is a 9-prime-unavoidable set of g-blinks. The next step to define a census of prime 
spaces with a g-blink (or blinks) presentation with up to 9 g-edges (edges) is to identify what 
g-blinks induce different spaces and what g-blinks induce the same space (modulo the ori- 
entation). To reach this goal the first thing we did was to calculate, for each g-blink in U, the 
homology group and the Witten-Reshetikhin-Turaev quantum invariant (for r e (3, 4, 5, 6, 7, 8}) 
of its induced space. In Sections 3.4 and 3.5 we show how to do this calculation from a g-blink 
presentation of a space. To help on this exposition we will use HG, QI and HGQI when we want 
to refer to the homology group, quantum invariant, respectively. The time elapsed to calculate 
the HG and QI of all g-blinks in U was less than half an hour. 

The effect on the quantum invariant of changing the orientation of a space is that each 
complex number in its sequence becomes its conjugate (remember that the quantum invariant 
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is a sequence of complex numbers). So when two g-blinks have their QIs differing by, for 
each r, one being the conjugate of the other, then these g-blinks may induce the same space in 
different orientations. As it was defined for a census, g-blinks that induce distinct orientations 
of the same space are mapped, by the partition function, to the same value. We are interested 
in spaces modulo orientations. For this reason, we mounted from the HG and QI data of each 
g-blink in U the information named HGnQI (HG and normalized QI). It is just the pair HG and 
nQI where nQI is the normalized version of QI: if the first complex entry with imaginary part 
in QI is negative then nQI entries are the conjugate of QI entries, otherwise nQI is equal to QI. 

Using the HGnQI information of each g-blink we partitioned the set U into 501 classes. 
The 3437 g-blinks of U induced 501 distinct HGnQIs. One consequence of this fact is that U 
induces, at least, 501 different (modulo orientation) spaces. This HGnQI partition of the set 
U is a first candidate for the partition function to the census we want. If the homology group 
together with the quantum invariant is a strong enough invariant of space, then we already have 
the exact partition function we want. To prove this, it remains to show that all entries in the 
same HGnQI class indeed induce the same space. To do this, we need another tool. Before 
entering into this topic, we want to make some comments about the HGnQI partition of U . 

After partitioning the set U in HGnQI classes, a very apparent fact was that the quantum 
invariant was almost perfect in identifying the 501 classes. It, alone, separated U into 498 
classes. In only 3 cases the homology group was important to distinguish spaces that the 
quantum invariant did not. In Figure 5.4 we show a blink presentation for these 3 cases. In the 



U [8] U[3308] 




(1) (1)5' 

3 1.0000000000 0 . 00000000001 

4 0.0000000000 0 . 00000000001 

5 -0.6180339887 0 . 00000000001 

6 0.0000000000 0 . 00000000001 

7 1.0000000000 0 . 00000000001 

8 1.0000000000 0 . 00000000001 

9 0.0000000000 0.00000000001 

10 -0.6180339887 0 . 00000000001 

11 0.0000000000 0 . OOOOOOOOOOi 

12 1.0000000000 0. OOOOOOOOOOi 



U[38] U[536] 




(3) (0) 2 2 



3 2.0000000000 0 . OOOOOOOOOOi 

4 3.0000000000 0 . OOOOOOOOOOi 

5 4.0000000000 0 . OOOOOOOOOOi 

6 5.0000000000 0 . OOOOOOOOOOi 

7 6.0000000000 0 . OOOOOOOOOOi 

8 7.0000000000 0 . OOOOOOOOOOi 

9 8.0000000000 0 . OOOOOOOOOOi 

10 9.0000000000 0. OOOOOOOOOOi 

11 10.0000000000 0. OOOOOOOOOOi 

12 11.0000000000 0. OOOOOOOOOOi 



U[86] U[2385] 




3 1.0000000000 0. OOOOOOOOOOi 

4 0.0000000000 0. OOOOOOOOOOi 

5 0.5000000000 0 . 3632712640i 

6 0.0000000000 0. OOOOOOOOOOi 

7 -0.5990311321 1 . 7567593946i 

8 1.0000000000 1 . 4142135623i 

9 0.2869889761 0 . 3420201433i 

10 0.9270509831 0 . 9510565163i 

11 0.2325931483 -0 . 10 62217316i 

12 -1.0000000000 2. OOOOOOOOOOi 



Figure 5.4 The 3 cases in U where HG helped QI to distinguish spaces 
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first case, U [8] has HG (1) while U [3308] has HG (Q5 1 and the 12 first entries of the quantum 
invariants, as is shown, are all real numbers. Indeed, all entries in the QI of U[ 8] sequence are 
real once it has only one orientation. For a proof of this fact note that Dual(£/[8]) is U[ 8] 
with all edges being red which is also U[ 8] after applying (C) (change crossings). As these 
two g-blinks are the same g-blink and they are the two possible orientations for the space, we 
can conclude that this space has only one orientation. In the second case, t/ [38] has HG (3) 
while f/ [536] has HG (0)2 2 and the 12 first entries of the quantum invariants, as is shown, are 
all integer numbers. In the third case, C/ [86] has HG (1) while £/ [2385] has HG (1)5 ! and the 
12 first entries of the quantum invariants, as is shown, are all complex numbers. It might be 
the case that the quantum invariant in some point distinguishes these spaces as the homology 
group did. We did not check this. 

Now let’s return to our open problem. Are the 501 HGnQI classes really inducing the same 
space or some of them induce more than one space? To answer this question we used 3-gem 
theory. We saw in Section 4.4 that from a g-blink we can obtain a 3-gem inducing the same 
space as it does. This fact enables us to change our question in g-blink language into a question 
in 3-gem language. The idea is to take, for each of the 501 HGnQI classes, all g-blinks in the 
same HGnQI class, calculate a 3-gem version for it and then try to find a proof that they are 
the same space, i.e. a path of “moves” in 3-gems that preserve the induced space connecting all 
these 3-gems. 

The 3-gem that we associated to each g-blink in U was given by the function GemOfG- 
Blink shown in Algorithm 3. The idea of this function is to simplify the initial 3-gem of 
the g-blink given by the GBlink2Gem procedure explained in Section 4.4 using dipole can- 
celations, p 2 -moves, p 3 -moves and TS-moves until it cannot be simplified anymore or until 
a certain timeout occurs. This step resulted in 999 distinct gems for the 3437 g-blinks of U . 
We used a timeout of 12 seconds. From these 999 3-gems, 657 (or 65%) gems were proven 
to be TS-class representatives (minimum 3-gem in the class) such that the entire class had no 
simplifications of the types: dipole cancelation, p 2 -move and p 3 -move. The remaining 342 3- 
gems were the minimum 3-gem obtained before the timeout occurred. The 3-gem also encodes 
the orientation of the space, but, in this case we used 3-gems modulo orientation. In other 
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words, the 3-gem we associated to each g-blink could be exactly the same space, or the same 
space with orientation changed. As it might be clear now, this is enough here: spaces modulo 
orientation. 



Algorithm 3 Algorithms for 3 -Gems 


1 


function GemOfGBlink(G) 






2 


J <— GBlink2Gem(G) 






3 


while true do 


1 


procedure S I i A R C H I N T S C I . as S ( 7 . maxt ime ) 


4 


SimplifyGem(T) 


2 


C <— {J} U <— {/} > C is the current 


5 


SearchInTSClass( 7, 12 seconds) 




TS-class of J and U are the unprocessed gems 


6 


if J has no dipole, no p 2 -pair and no pj- 


3 


while U is not empty and elapsed time < 




pair then 




maxtime do 


7 


break 


4 


J' <— a gem in U 


8 


end if 


5 


u U\{J'} 


9 


end while 


6 


for all possible TS-moves m in J' do 


10 


return J 


7 


J" <— J' with TS-move m applied 


11 


end function 


8 


if J" £ C then 






9 


if there is a dipole or p 2 -move or 


1 


procedure SimplifyGem(T) > / becomes its 




P 3 -move in J" then 




simplified version 


10 


J 4— J" and exit 


2 


while true do 


11 


else 


3 


if there is a dipole in J then 


12 




4 


apply dipole cancelation in J 


13 


C^-CU{/"} 


5 


else if there is a p 3 -pair or p 2 -pair in J 


14 


end if 




then 


15 


end if 


6 


apply p 3 -pair or apply p 2 -pair in J 


16 


end for 


7 


else 


17 


end while 


8 


break 


18 


J 4— min{/' G C} 


9 


end if 


19 


end procedure 


10 


end while 






11 


end procedure 







The remaining challenge at this point was to find whether these 999 3-gems, seen as nodes 
of a graph, could be connected in 501 connected components, where a connected component 
means that all gems in the same component induce the same space (modulo orientation). So, 
we started to insert edges in this graph of 999 nodes and initially no edge. This was done by 
“perturbing” the gems on the nodes by using U-moves and then applying the same simplifica- 
tion procedure used in the function GemOfGBlink until a gem with no simplification or a 
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timeout occurred. This final gem, if not yet in our graph, was added as a new node. An edge, 
if not existent, from the perturbed 3-gem node to this new, or already existent, node, was also 
added to the graph. This procedure was oriented by the HGnQI classes, so if a HGnQI class 
was already a single connected component then nothing more was needed to be done there: the 
HGnQI class was proved to be a single space (modulo orientation). This procedure of connect- 
ing the gems of a HGnQI class on this graph took about 3 days with manual interference being 
important: by looking at the graph we perturbed the most promising nodes. The final result 
was: 499 of the 501 HGnQI classes were proven to induce a single space (modulo orientation). 
In only two HGnQI classes we could not find a single connected component. 







Figure 5.5 Graphs of g-blinks (red nodes) and gems (yellow nodes). The first two are trees and the last 
two are forests with two components (the two uncertainties) 



Figure 5.5 shows subgraphs (trees) for 4 HGnQI classes on the final graph. The red nodes 
are g-blinks from U . The yellow nodes are the 3-gems. Note that every red node is connected 
to a single yellow node: this yellow node is the result of the GemOfGBlink applied to this g- 
blink. Figure 5. 5 A was an easy case where all g-blinks of the same HGnQI class were pointing 
right to the same 3-gem. Nothing was needed to do in this case. Figure 5.5B was one of the 
difficult cases: many redundant edges (not shown) and different 3-gems were generated before 
all g-blinks were connected. 

Figures 5.5C and 5.5D presents the two cases where one doubt was left. In each of these 
cases, two connected components remained: they are shown with the dark line separating them. 
In the first case, Figure 5.5C, the HGnQI class had 5 g-blinks where 4 of them were proven 
to be the same space. In the second case, the HGnQI class had 3 g-blinks where 2 of them 
were proven to induce the same space. A blink and BFL presentation for the g-blinks involved 
in these doubts are shown in Figure 5.6. In the first doubt, the g-blinks involved are U[ 1466], 
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Figure 5.6 The only 2 classes with same HGnQI where a proof of the homeomorphism was not found 



C/ [1563] , C/ [1738] , U[ 2233], C/ [2866] and t/ [1563] is the only g-blink we did not find a proof 
as being the same space (modulo orientation) of the others. In the second doubt, the g-blinks 
involved are U [2 1 25] , U [2 1 65] , U [3089] and U [2 1 65] is the only g-blink we did not find a proof 
as being the same space of the others. Is there a proof for these two cases and we just could not 
find them or are these the only weak points of the HGnQI invariant on the set U1 We leave this 
question open and register it as the following conjectures. 

Conjecture 5.3.1. The spaces induced by all 5 blinks or BFLs on Figure 5. 6 A are the same. 
Conjecture 5.3.2. The spaces induced by all 3 blinks or BFLs on Figure 5.6B are the same. 

The only reason we conjecture these stems from the fact that HGnQI have not failed in all 
other 499 cases. But, the fact that we had no success, after various days of computational effort 
trying to prove these conjectures using the simplification combinatorial dynamics of 3-gems, 
suggests the contrary: these conjectures are false. Figures 5.5C and 5.5D show the two trees 
that could not be connected for each case after all the computational effort. 

All data involved in all the experiments we explained here are in a computer program named 
Blink. So a proof that all HGnQI classes indeed induce the same space, except for the two 
cases explained, can be exhibited by this program. 

In the 3-gem presentation it is sometimes possible to identify that its induced space is com- 
posite. For example the space induced by g-blink 1/ [31] is also induced by a 3-gem (rj 8 in the 
3-gems catalogue of [Lin95]) that contains a disconnecting quartet , i.e. four edges with distinct 
colors that disconnected the 3-gem. The existence of this structure in a 3-gem or the existence 
of handles, i.e. connected sums with § 2 x S 1 , is a proof that the induced space is composite. In 
the 501 HGnQI classes, using this kind of 3-gem information, we could prove that 14 of them 
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were composite. The rules that we used in the construction of U were not able to identify that 
some g-blinks induced composite spaces, but, anyway, that was not the goal there. The goal 
there was to create a small set of g-blinks that did not lose a minimal presentation by g-blink 
of a prime space. This is the important property of U : all prime spaces have a minimal g-blink 
presentation in U . Using this information of the 14 composite classes, we named each of the 
501 HGnQI classes like this: the 487 classes that were not proven composite gained names 1.1, 
2.1, 3.1 ...3.2, 4.1 ...4.5, 5.1 ...5.6, 6.1 ...6.19,7.1 ...7.38,8.1 ... 8.119 and 9.1 ...9.296; 
the 14 classes that were proven composite gained names 6.1c .. . 6.3c, 8.1c .. . 8.5c and 9.1c .. . 
9.6c. The number before the point stands for the number of g-edges of the minimal g-blink in 
U found for that space. Let U[n.i] denote the smallest g-blink (i.e. smallest code) in class n.i, 
i.e. U[n.i\ — min{G G n.i}. For instance t/[5.1] is t/[ll] and U[ 6.1c] is f/ [3 1] . The number 
after the point stands for the following: n. 1 is the class where g-blink U[n. 1] has n g-edges and 
is the smallest g-blink among all classes U[n.j\, for any j that defines a valid class name; n . 2 
is the class where g-blink U[n. 2] has n g-edges and is the second smallest g-blink among all 
classes U[n.j\, for any j that defines a valid class name; and so on. The two classes that we do 
not know whether they induce a single space or two spaces are 9.126 (Figure 5.6A) and 9.199 
(Figure 5.6B). 

The 14 composite spaces in U are in Appendix B. The quantum invariant at level r of the 
connected sum of spaces A\. . ,A n is the product of their quantum invariants at the same level 
divided by the r-th quantum invariant of § 3 to the power n — 1. Using this we could align 
the orientations of the prime spaces that produced these composite spaces. Figure 5.7 shows 
explicitly these 14 spaces as a prime space composition with the correct orientation. 

The space S 2 x S 1 has a blink presentation that is just a vertex and no edges, i.e. a BFL that 
has no crossings and is just a closed loop. This space is a special one as it is the only prime 
space that has a blink presentation without edges. By the rules we used on the construction of 
set U this space needed not to appear once: (1) we did not include blinks without edges and (2) 
only one minimal presentation of a space was asserted to appear. This space should be included 
artificially after. In spite of that, ^xS 1 appeared as class 6.5. Figure 5.8 shows a blink and a 
BFL for the 36 g-blinks in class 6.5. In a strict sense, this class could be named 0.1 and spaces 
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Figure 5.7 The 14 composite spaces in U 



6.6 to 6.19 would be decreased by one to 6.5 to 6.18, but we do not do this. 



G£j Eg] t^| (p 3 Cgj f?- 
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4) 4) 4) 4) gj gj % 




Figure 5.8 Blink and BFL presentations for g-blinks in 6.5: space § 2 x§‘ 



Theorem 5.3.3. Any prime space that has a blink presentation with < 9 edges induces the same 
space (modulo orientation) as one and only one of the 487 blinks in Figure 5.9 or the 487 BFLs 
in Figure 5.10 or the 487 spaces shown in Appendix A. 
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Proof. The construction of set U asserts that it contains at least one minimal g-blink for each 
prime space except for space § 2 x S 1 , which is a special case where its minimal blink presenta- 
tion has no edges: only a single vertex. In spite of that § 2 x S 1 appears in U as class 6.5 so any 
prime space is included. The proof that there are only 487 (with 2 doubts) is in the program 
Blink. □ 
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Figure 5.9 List of 487 blinks that induce once any prime space (modulo orientation) that has a blink 
presentation with < 9 edges 
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Figure 5.10 List of 487 BFLs that induce once any prime space (modulo orientation) that has a BFL 
presentation with < 9 crossings 
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5.4 Spaces induced by simple 3-connected monochromatic blinks 

Blinks bring to the stage a very interesting connection: spaces and plane graphs. Can concepts 
of graph theory when interpreted in space language bring light to some unknown aspect of 
spaces? Some new invariant for spaces? 

With this spirit, what can we say about the space of a blink that is ^-connected? In Chapter 3 
we saw that the blocks ( 2 -connected pieces) of a blink may be recombined in different ways 
leading to the same space. What are these blocks? In this crude form, this concept of block 
or more general k-connected blink does not mean something useful in the language of spaces 
because of the following observation: using the Bi move of blink calculus ( i.e . RM 2 in BFL 
calculus) explained on Section 3.2 one may obtain blinks with higher connectivity inducing 
the same space. But this comes at a price, these equivalent versions with higher connectivity 
contains local simplifications (moves that reduce the number of edges) that leads back to the 
first blink we started. A family of blinks that do not contain these local simplifications are 
the monochromatic blinks. Note that all simplification moves on the blink calculus shown in 
Section 3.2 are, except for # 4 ( 1 ), from pieces with two colors. When talking about blocks or 
higher connected monochromatic blinks there is no local simplification at all. So, the connec- 
tivity issue on monochromatic blinks might mean something on spaces. 



Figure 5.11 Non-trivial pair of green blocks (2-connected blinks) inducing the same space 

Let B be a green (all edges green) blink, B' be a green blink whose map (plane graph) is the 
dual map of B, B" be B reflected on the plane and B"' be B' reflected on the plane. As we saw in 
Chapter 3 all these blinks induce the same space modulo orientation. Let’s denote as trivial a 
pair of blinks A and B if they induce the same space modulo orientation and A e {B,B' ,B" ,B"'}. 
A pair of blinks inducing the same space modulo orientation that is not trivial is called non- 
trivial. Are all pair of green blocks (2-connected blinks) that induce the same space modulo 



7.29 



U[1 62] U[174] 



U[1 62] U[1 74] 
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orientation trivial? No. Space 7.29 in Appendix A has a counterexample. Figure 5.11 shows 
a pair of non-trivial green 2-connected blinks in space 7.29 that induces the same space. By 
the fact that they all induce the same space, there must exist paths connecting these blinks (or 
BFLs) using the moves on the blink calculus (or BFL calculus). Can you find such a path? We 
found the path via gem theory. 

What about simple 3-connected monochromatic blinks? Are there non-trivial pairs of sim- 
ple 3-connected monochromatic blinks? To answer this question we generated a set named T 
with all simple 3-connected green blinks up to 16 edges 1 and calculated their HGnQI invariants 
(QI up to level 8). The result was interesting. There are 708 simple 3-connected monochro- 
matic g-blinks and they are divided in 381 classes HGnQI. These classes were named: 6. It, 
8. It, 9. It, 10.lt... 10. 2t, ll.lt... 11. 2t, 12.lt... 12. 9t, 13.lt... 13. lit, 14.lt... 14.36t, 15.lt 
. . . 15.76t and 16.lt . . . 16.242t. This name convention is analogous to the convention of the 
HGnQI classes in U except for the letter “t” at the end. These classes are presented with details 
in Appendix C. In these 381 classes there are only 1 1 classes with exactly one non-trivial pair 
candidate. They are shown in Figure 5.12. 



14.24t 1 5 . 1 6t 15.19t 15.22t 




16.56t 16.141t 16.142t 16.233t 




16.42t 16.140t 16.149t 




Figure 5.12 Doubts on simple 3-connected all green blinks 



Is any of these a non-trivial pair or all of them induce different spaces modulo orientation 

that the HGnQI could not capture? We leave this question open. 

1 To generate the simple 3-connected maps we started from the wheel maps (maps that are a polygons with its 
vertices connected to a central vertex) and then, inductively, we subdivided the faces and vertices in all possible 
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Conclusions and future work 



6.1 Results, uncertainties and the need of new invariants 

Blink Calculus 

The first contribution of this thesis that we want to stress here was given in Section 3.2. Based 
on the BFL calculus ( i.e . Kirby’s calculus reformulated in BFL language) we obtained a purely 
blink calculus. This calculus is a formal language which is a counterpart for homeomorphism 
of spaces. Figure 6.1 presents again our blink calculus. Although theoretically complete (it is 
supported by Kirby’s Calculus) this calculus was not used in our computational experiments 
as a tool to prove homeomorphisms. For this task we used the combinatorial simplification 
dynamics of 3-gems. In spite of that, we think that the blink calculus can help in the search for 
new space invariants. 



Decomposition/Composition Theory 
A second contribution of this work that was important to the computational results are the 
following propositions and theorems in g-blink language: 

(Theorem on partial dual 3.8.1) Let A and B be arbitrary disjoint g-blinks, (a.b) a basepair 
on them. Then A[a] +B[b\ ~ A[a] + DUAL (/?)[£>]. 

(Theorem on partial reflection 3.8.2) Let A and B be arbitrary disjoint g-blinks, (a,b) a 
basepair on them. Then(A[a] +B[b\ ~ A[a\ + REFLECTION (B) [b] . 

(Theorem on partial refDual 3.8.3) Let A and B be arbitrary disjoint g-blinks, (a. b) a 
basepair on them. Then A[a] +B[b\ ~A[a] + RefDual (B)[b\. 

The third theorem on partial refDuals is obtained directly from the framed link theory. 
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Given this third theorem, the first two theorems are equivalent: given one we have the other. 
The theorem on partial reflection was tricky to obtain. We used both the theory of gems and 
the Blink2Gem algorithm as well as topological machinery to exhibit an explicit homeomor- 
phism. Section 4.5 contains this proof. These theorems yield a block decomposition/composition 
theory which leads to the representative concept and curtailed search spaces of our computa- 
tional experiments. 

An unavoidable set of blinks up TO 9 EDGES 

We achieved our initial main objective which was to classify spaces presentable by blinks 
with small number n of edges. At the level of n < 9 the combination of tools 

• theory of decomposition/composition leading to representative g-blinks — which reduces 
the search space 

• quantum invariants and homology — which provide distinctiveness 

• combinatorial simplification dynamics of 3-gem theory — which provides similarity 

was as effective as leaving only two uncertainties in more than 500 spaces. These uncertainties, 
as we saw in Section 5.3, were registered as Conjecture5.3.1 and Conjecture 5.3.2. To be 
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honest, these conjectures are actually doubts and seem an interesting research problem. It 
could be answered by a new invariant which complements the HGnQI invariant. In any case 
(, i.e . the two conjectures are false, or one is true and the other is false, or both are true) the 
relevant fact is that any space that has a blink presentation with up to 9 edges is induced by 
only one of the classes in Appendix A, where classes 9.126 and 9.199 may be broken into two 
classes each. A space that is not prime and has a blink presentation with < 9 edges is just a 
blink with more than one prime component which is in the catalogue (Section 5.1). 




Figure 6.2 The only 2 classes with same HGnQI where a proof of the homeomorphism was not found 



In the case of simple 3-connected monochromatic blinks with up to 16 edges there are 
only the 11 uncertainties shown in Figure 6.3. We did not use the simplification combinatorial 
dynamics of 3-gems to deal with these cases. 



14.24t 




1 5. 1 6t 




1 5 . 1 9t 15.22t 




16.56t 





16.141t 16.1 42t 




16.233t 




16.42t 




1 6. 1 40t 16.1 49t 




Figure 6.3 Doubts on simple 3-connected all green blinks 
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Putting together blinks that induce the same space in a non-trivial way (Appendix A, Ap- 
pendix B and Appendix C) we hope to be contributing with non-trivial examples that can moti- 
vate and help the search for new effective subtle invariants of spaces to complement the HGnQI 
invariant. 
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6.2 The inverse algorithm: from gem to blink 



A rather frustrating fact up to now is that we could not find a blink for the space EUCLIDi. 
This space is generated by the rigid gem rf (notation of 3-gems catalog of [Lin95]). Blinks 
and BFLs for the other euclidean spaces are given below. 

EUCLID 0 EUCLID 2 EUCLID 3 EUCLID 4 EUCLID 5 




They correspond, respectively, to spaces 6.8, 7.10, 8.32, 5.4 and 6.13. By looking at quantum 
invariants of these spaces (see Appendix A) we are led to the following conjecture. 

Conjecture 6.2.1. The absolute value of the quantum invariants of the euclidean spaces are 
non-negative integers for all levels r. 

The missing EUCLID] space motivates the following discussion. 

There exists a rather simple algorithm to go from a framed link inducing a space to a tri- 
angulation of the same space. This was first done in chapter 1 1 of [KL94] via graph encoded 
3-manifolds or gems. This algorithm was improved here in Section 4.4 and it is a central tool in 
the Blink program to prove spaces in U are homeomorphic. Figure 6.4 shows this algorithm. 
Thus to get a gem from a blackboard framed link is a direct task. 

a 



Figure 6.4 Blink to gem algorithm: indispensable to prove homeomorphisms of blinks 




However, the contrary, given a gem to find by a polynomial algorithm a blackboard framed 
link inducing the same 3D-space is, as far as we know, an untouched problem in the literature. 
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Figure 6.5 shows this computational gap as a red arrow. The reason why it is desirable to have 
this arrow in black stems from the fact that the quantum invariants are not computable from a 
triangulation or gem based presentation of 3D-spaces. The two languages, triangulations and 
blackboard framed links have at present only a one way translation. 



quantum invariant of 
Witten-Reshatiken-Turaev 




blackboard 
framed link 




Heegaard 

Diagrams triangulation 

* t 

3-gem 

tl 



special spines 



Figure 6.5 Blink based presentation and 3-Gem based presentation 

Trying to get this converse algorithm took a long a time of our research for this thesis. Only 
recently we got confident that we have succeeded. A first step in this direction was given in the 
paper [Lin07], where a linear algorithm to prove the Lickorish- Wallace Theorem is provided. 
The second part, which actually presents the blink from the gem is a joint work with S. Lins 
[LL07] and awaits a proper computer implementation. The first test of this implementation will 
be to get a blink for EUCLID i . 



6.3 The Blink computer program 

A computer program to manipulate spaces through its many possible presentations was one 
of our goals in this work. Indeed, a great effort was made to bring Blink to life: a program 
written in Java that, at this moment, has more than 800 hundred classes and more than 70000 
lines of code. Today, Blink supports blinks, g-blink, BFLs and 3-gems. The idea is, in the 
future, to bring other possible space presentations, like special spines, into it. 

To make Blink a flexible program we decided that its interface would be a Command Line 
Interface. It displays a prompt and the user enters a command or a script written in a language 
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that we also name Blink. Once a command or script has been entered, the program calculates 
the script result and shows it to the user. The flexibility we get in this type of design is good; 
for example we can combine functions and easily express more complex functions. 

Besides the calculation of invariants, the identification of certain structures into 3-gems 
(i e.g . disconnecting quartets, dipoles) or into g-blinks (e.g. simplification points) one of the 
main characteristics of BLINK is its capability of presenting drawings or diagrams for blinks, 
g-blink, BFLs and 3-gems. Almost all drawings on this thesis came from Blink. To get good 
looking and correct drawings for blinks, g-blinks and BFLs took us a long time once we didn’t 
know a good way of doing it. But finally we found a great solution: Tamcissia’s Algorithm 
[Tam87]. 

We have implemented the following four algorithms to deal with the drawing issue. Except 
for the first algorithm, the other three are further fine-tuned with Bezier curves and splines 
techniques ([FvDFH90]) to produce rounded-drawings with curved edges. 

1. Coin-drawing Algorithm: this was our own first original algorithm which we imple- 
mented to correctly draw in a visible scale the whole of any plane graph. The drawing 
is in the interior of a disk named a coin. The coin-drawing algorithm chooses and draw 
a spanning tree of the graph with appropriate lengths and angles. These ensure that the 
remaining edges can be displayed as a path which is a line segment, an arc of circle and 
another line segment. This is the simplest algorithm producing the less pleasing aestheti- 
cal effect. Nevertheless, these coin-drawings are important because they were, for a long 
time in our work, the only general method with total visibility. Figure 6.6 presents an 
example of our coin drawing algorithm. 




Figure 6.6 Coin drawing of U [1078] 
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2. Tutte’s Barycentric Algorithm [Tut67]: we have implemented this well known algorithm 
that draws a 3-connected plane graph by choosing the external face and extending the 
drawing so that every interior vertex is in the barycenter of its neighbors. Frequently, it 
produces pleasant drawings. However it does not treat the less connected graphs which 
are central for our work: loops, pendant vertices and cut-vertices are of fundamental 
importance in blink theory. Another problem that occurs with Tutte’s based algorithm 
is the one of discrepant scales: some parts of the drawing are exponentially smaller that 
others, and simply disappear from the drawings. Despite of these disadvantages, Tutte’s 
algorithm works well for the majority of blinks in the set U . 



3. Koebe, Andreev and Thurston ’s Theorem on circle packing in the hyperbolic plane: beau- 
tiful drawings of plane graphs are possible to obtain from the geometry of the hyperbolic 
plane. Given a 3-connected plane graph, there exist circles centered at the vertices of the 
graph so that the edges are defined by the contact points of two circles. See the articles of 
Smith [Smi94], Stephenson [Ste03] of Collins and Stephenson [CS03] where algorithms 
are outlined for the case of triangulations. The Theorem yielding the circle packing was 
proved independently by Koebe [Koe36], Andreev [And70] and by Thurston [Thu82], 
We have implemented our own version of the algorithm which works in the case of 
3-connected graphs. However, it suffers the same disadvantages as Tutte’s Algorithm. 
Nevertheless, when it works it produces the nicest results. Figure 6.7 presents a blink, its 
BFL, the circle packing that defined the first two drawings, and the first three drawings 
together. 




Figure 6.7 Circle packing of a 3-connected blink 



4. Tamassia ’s Algorithm [Tam87]: to embed an arbitrary plane graph with valency at most 
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4 in the rectilinear grid so as to minimize the number of bends. This algorithm came to 
our attention only at latter phase of our research. Fine-tunings of it has all the properties 
we needed: it correctly draws any plane graph and it does not suffer from the undesirable 
phenomenon of discrepant scales: all the vertices and the edges are entirely well visible. 
The objective of the method is to minimize (in a precisely defined mathematical way) 
the number of bends. The algorithm depends three times on the algorithm to compute a 
minimum cost-flow in a network. The essence of this algorithm is in the design of the 
first network. Each feasible flow in this network encodes valid “shapes” for the edges 
of the graph. This encoding tells, for example, that an edge has no bends or that it has 
one bend to the right then one bend to the left. When a minimum flow is found in this 
network the minimum number of bends for a valid rectilinear embedding of the given 
graph is found. The other two networks are used to find the lengths of the horizontal end 
vertical segments of the edges. In order to have Tamassia’s algorithm available, we had 
first to implement the minimum cost flow algorithm in its full generality via the network 
simplex method. We have based our implementation on the lucid exposition Chapter 19 
of [Chv83] and in the (editor’s categorization) “Exceptional Paper” [GHBG77], which 
is the original source of the network simplex method. Tamassia’s algorithm is an un- 
expected application of network flow theory in its full strength. Since its publication in 
1987, it has become a theoretically beautiful at the same time a practical device used 
on dozens of applications. Having implemented it from scratch, we had the opportunity 
of tailoring it to fulfill our expectations on drawing of general plane graphs. In particu- 
lar, the restriction about the maximum degree 4 is easy to overcome. Finally, the use of 
Bezier curves and splines ([FvDFH90]) makes the drawings more pleasing aesthetically, 
with smaller perceptual complexity. All drawings in the Appendices are based in this 
algorithm. 



We want to make Blink an open source project on the internet but this wasn’t done yet. 
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An example of Blink usage 



We finish this section with an example of the usage of Blink. Here is the code: 

// associates B to the g-blink with 4 parallel green edges: U [ 5 ] 

B = gblink (5) 

// all possible toroidal sums with B up to 24 edges 
C = combineGBlinks ( {B } , 24 ) 

// calculate representative 
C = rep (C) 

// remove duplicates 
C = set (C) 

// homology groups on all g-blink of C 
HGs = hg (C) 

// calculate quantum invariant on all g-blink of C up to level 4 
QIs = qi (C, 4 ) 

// produces the blink drawings 

db (C, cols=l 0 , rows=4 , eps=" blinks . eps " ) 

// produces the link drawings 

dl (C, cols=10 , rows=4 , eps=" links . eps " ) 

The BFL presentation of U [5] is the first in U to have two components. It is a blink with 
four parallel green edges. By merging U[ 5] with itself in all possible ways we obtain 38 rep- 
resentative blinks with < 24 edges. These 38 blinks and their associated BFLs are shown in 
Figure 6.8. We calculated homology group and the quantum invariant up to level 4 of these 38 
blinks. We could distinguish 24 spaces. The blinks we cannot distinguish with this experiment 
are: {9,12}, {10,13}, {16,27,36}, {17,19,25,28}, {18,21,26,29,31}, {20,24}, {23,30}, 
{32,34}. 
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Observe the curious fact that, except for the first blink, the quantum invariants at level r = 4 are 
Gauss integers (/.<?. a + bi with a,b integers). This type of experiment is very easy to do with 
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Figure 6.8 Toroidal sums or g-blink merges up to six copies of the quaternionic space 



6.4 Two final remarks 

First. Recently we have extended the U set to blinks with up to 10 edges. The number of blinks 
was increased from 3437 to 17948. The number of potentially prime classes increased from 
487 to 1025. The number of composite classes increased from 14 to 40. We did not attempt the 
topological classification of the classes 10._ using 3-gems. 

Second. We have a contract with World Scientific Publisher to write a book to be co- 
authored by S. Lins based on the material of this thesis. The tentative title of this book: All 
Shapes of Spaces: a Genealogy of Closed Oriented 3-Manifolds and it should be finished by 
the year 2008. 



Appendix A 



The 487 potentially prime spaces in U 



We here present the 487 spaces that are “potentially prime” once we could not prove them 



composite in our tests. One thing is certain, as stated in Theorem 5.3.3: any prime space that 



can be presented as a blink with < 9 edges induces the same space (modulo orientation) as 



one and only one of these 487 spaces. Actually there are two points where this last statement 



may fail: space 9.126 and space 9.199 (although they have the same HGnQI we could not find 



a proof of homeomorphism between g-blink t/ [1563] and the other g-blinks in 9.126 and g- 
blink 17 [2 165] and the others in 9.199). All 3437 g-blinks in U appears in this Appendix or in 



Appendix B. 
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Figure A.l Elements of catalogue 



The elements of this catalogue are: (1) the space name: 67 is a synonym for 6.7; (2) the 



primality test outcome; (3) the homology group; (4) the number of g-blinks in U that induces 



this space; (5) number of 3-gems identified in the same ts-class of the minimum 3-gem found 
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for this space: full means that all ts-class was identified, partial means that we do not know if 
all ts-class was identified; (6) the minimum blink presentation for this space in set U and also 
a minimal presentation for this space (this is always true, except for class 6.5 that should be 
0.1); (7) the name of the g-blink in U ; (8) its number of edges; (9) its number of blocks in the 
blink presentation (2-connected components); (10) its orientation compared to the orientation 
of the QI shown: + sign means the same and - sign means different; (11) the corresponding 
BFL presentation; (12) other g-blinks in the same space; (13) the code of the minimal 3-gem 
found for this space the code convention is defined in [Lin95]; (14) the number of handles 
(composition with § 2 x S 1 and the number of vertices of this 3-gem); (15) the quantum invariant 
of this space in polar form where the angle is divided by tt; (16) the name of this minimal 3-gem 
in the catalogue of [Lin95] when it is present in this catalogue. 

The spaces that have integral quantum invariants up to level 12 are: 6.5 (S 2 x S 1 ), 6.8, 6.18 
and8.32. The spaces that have real but not integral quantum invariant up to level 12are 1.1, 2.1, 
4.4, 6.14, 6.19, 8.58, 8.70, 8.75, 8.76, 8.81, 8.86, 8.87, 8.89, 8.100, 8.102, 8.103, 8.117, 9.23, 
9.183. The remaining classes have entries with non-zero imaginary part ( i.e . 6/n f (0, 1}). 



APPENDIX A THE 487 POTENTIALLY PRIME SPACES IN U 



127 



1 (0) 119 blinks 



r 1 #ts(full) 1 



U[1] edges: 1 blocks: 1 orient: + 

n 



U[1 35] edges: 7 blocks: 3 orient: + U[256] edges: 8 blocks: 3 orient: + 
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rap 



U[265] edges: 8 blocks: 3 orient: 4- U[329] edges: 8 blocks: 1 orient: 4- U[367] edges: 8 blocks: 2 orient: 4- 

Q 



® t%) ra pi & to W\ or 



ci!d 



U[97] edges: 7 blocks: 3 orient: 4- 

r 




3 



U[258] edges: 8 blocks: 3 orient: 4- U[266] edges: 8 blocks: 3 orient: 4- U[330] edges: 8 blocks: 1 orient: 4- U[368] edges: 8 blocks: 2 orient: 4- 

q 






o 



U[1 05] edges: 7 blocks: 2 orient: 4- 



U[260] edges: 8 blocks: 3 orient: 

□ r 



U[283] edges: 8 blocks: 1 orient: - 



TOTO&TOBiTOTO] 4H *o. TO 



U[364] edges: 8 blocks: 2 orient: 

n 

'H 3 



U[382] edges: 8 blocks: 2 orient: 4 
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U[392] edges: 8 blocks: 1 orient: + U[499] edges: 8 blocks: 3 orient: + U[566] edges: 8 blocks: 3 orient: + U[819] edges: 9 blocks: 2 orient: + U[1283] edges: 9 blocks: 4 orient:- 



J?; [^P 




Et 



— 'I f — * 1 — 

-p di 




T Q 



*-a 









□ 


A] 





U[463] edges: 8 blocks: 2 orient: + U[500] edges: 8 blocks: 3 orient: + U[670] edges: 8 blocks: 2 orient: + U[1073] edges: 9 blocks: 2 orient: + U[1292] edges: 9 blocks: 4 orient:- 



rAiS ^ A 



df g op 




ETJ 



U[497] edges: 8 blocks: 3 orient: 

(jA A" 



U[565] edges: 8 blocks: 3 orient: - 






-l 

rp 



U[709] edges: 8 blocks: 3 orient: 

n 't-ri 



U[1 136] edges: 9 blocks: 3 orient: + U[1326] edges: 9 blocks: 3 orient:- 



i ,i—i 

< 0 ^ 








m 



U[1328] edges: 9 blocks: 3 orient: + U[1765] edges: 9 blocks: 2 orient: + U[1938] edges: 9 blocks: 1 orient: + U[2085] edges: 9 blocks: 4 orient: + U[2325] edges: 9 blocks: 1 orient:- 






U[1405] edges: 9 blocks: 3 orient:-*- U[1780] edges: 9 blocks: 2 orient:-*- U[2044] edges: 9 blocks: 1 orient:-)- U[2086] edges: 9 blocks: 4 orient:-)- U[2511] edges: 9 blocks: 5 orient:- 

1 






U[1504] edges: 9 blocks: 4 orient: + U[1784] edges: 9 blocks: 2 orient:-)- U[2084] edges: 9 blocks: 4 orient: + U[2088] edges: 9 blocks: 4 orient:-)- 

-a tg 'fa m s- rn m 31 



U[2522] edges: 9 blocks: 3 orient: ■ 




U[2525] edges: 9 blocks: 3 orient: 



U[2569] edges: 9 blocks: 1 orient: - 








U[2631] edges: 9 blocks: 2 orient: 

i 




°7r-S] 



U[2780] edges: 9 blocks: 2 orient: - 

. Ill T 



U[3032] edges: 9 blocks: 4 orient: - 



3 




[ 






U[2564] edges: 9 blocks: 1 orient: + U[2609] edges: 9 blocks: 4 orient: + U[2770] edges: 9 blocks: 2 orient: + 



U[2874] edges: 9 blocks: 6 orient: 

□L 



U[3279] edges: 9 blocks: 4 orient: - 



m is m ta- ® jj -p m 



U[2567] edges: 9 blocks: 1 orient: 4 




a 



U[2616] edges: 9 blocks: 4 orient: 4- U[2778] edges: 9 blocks: 2 orient: 4- U[2925] edges: 9 blocks: 2 orient: 4- U[3282] edges: 9 blocks: 4 orient: 



HP 







■ 



u 






7T •, ^ 7T-5 tl 



U[3296] edges: 9 blocks: 3 orient: 4 



U[3349] edges: 9 blocks: 4 orient: - 









(0)3 52 blinks 

22 



U[3302] edges: 9 blocks: 3 orient: 4 



0- 

3 orient: 4- 



U[3304] edges: 9 blocks: 3 orient: 4 

iB- 




03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



^ #ts(full) 1 

mod 

0.707106781 -0. 

0.500000000 0. 

0.928333668 -0. 

0.500000000 0. 

0.736976229 -0, 

0.844623199 0, 

0.494622939 -0, 

0.861803399 0, 

0.722712934 -0, 

0.612372436 0, 



U[3] edges: 3 blocks: 1 orient: 4- 

Er 



theta/pi #sts 



500000000 

250000000 

575632347 

500000000 

742116129 

375000000 

753479442 

151264694 

782796314 

000000000 



2 
6 

10 

19 

28 

44 

60 

85 

110 

146 



U[33] edges: 6 blocks: 3 orient: 4 



n • H 



U[82] edges: 7 blocks: 2 orient: 4- 



npm- cabfdeighk j 
yem - ikdcjgfeahb 



hO v22 jehkiadcbfg 



B-W 



U[1 21 ] edges: 7 blocks: 1 orient:- U[212] edges: 8 blocks: 3 orient: 4- 




1 




Hw 

i — b 



3 



U[635] edges: 8 blocks: 4 orient: 4- 

WrH 



U[71 1] edges: 8 blocks: 3 orient:- 

nq 



U[1 007] edges: 9 blocks: 1 orient: - 









U[1 22] edges: 7 blocks: 1 orient:- U[319] edges: 8 blocks: 2 orient: 4- 



EH 





U[641] edges: 8 blocks: 3 orient: - 



U[830] edges: 9 blocks: 1 orient:- U[1102] edges: 9 blocks: 1 orient:- 





H- 



f Lg 



m\ cn 3 



U[1 50] edges: 7 blocks: 2 orient: 4- U[504] edges: 8 blocks: 2 orient: 4- 

\ 



U[647] edges: 8 blocks: 3 orient: - 



(S) A r§1 & -Pi ™ 



U[941] edges: 9 blocks: 2 orient:- 



U[1103] edges: 9 blocks: 1 orient:- 




MiFn 3 
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U[1 1 04] edges: 9 blocks: 1 orient: - 

=P 



U[1155] edges: 9 blocks: 2 orient: + U[1178] edges: 9 blocks: 2 orient:- U[1327] edges: 9 blocks: 3 orient: + 

Q 









U[1499] edges: 9 blocks: 2 orient: + 

Cl 




-£j 



PJ 



U[1 1 48] edges: 9 blocks: 2 orient:- 

“-fKTI 



U[1162] edges: 9 blocks: 2 orient: + U[1 211] edges: 9 blocks: 1 orient:- U[1 341 ] edges: 9 blocks: 4 orient: + 

9 -q 



® ffi 151 H (# (p- 35 



U[1 699] edges: 9 blocks: 1 orient: 

CT 




U[1 1 52] edges: 9 blocks: 2 orient: - 

RIETI 



U[1176] edges: 9 blocks: 2 orient:- U[1310] edges: 9 blocks: 2 orient:- 



® 13 H “Q ® (P 



U[1441] edges: 9 blocks: 1 orient:- 

: T] 



U[1766] edges: 9 blocks: 2 orient:- 



-i- 




rS 



U[1 776] edges: 9 blocks: 2 orient: + 




U[2081] edges: 9 blocks: 4 orient: 

a 



S @j 



U[2370] edges: 9 blocks: 1 orient: 

rrEp 



U[1778] edges: 9 blocks: 2 orient: + U[2232] edges: 9 blocks: 2 orient:- U[2448] edges: 9 blocks: 1 orient: + U[2580] edges: 9 blocks: 3 orient:- 



blocks: 1 ori> 



U[2484] edges: 9 blocks: 1 orient: - 

5 



U[3009] edges: 9 blocks: 3 orient: - 




L - R — 



m 






rs i: 

orient: + U[2449] edges: 9 blocks: 1 orient: + U[2585] edg 

IP.® ofi 



^ Lc El 

U[3149] edges: 9 blocks: 4 orient: + 

Sh® 



U[1785] edges: 9 blocks: 2 orient:- U[2369] edges: 9 blocks: 1 orient: + U[2449] edges: 9 blocks: 1 orient: + U[2585] edges: 9 blocks: 3 orient: + U[3155] edges: 9 blocks: 4 orient:- 




[S 



m 



U[3157] edges: 9 blocks: 4 orient:- U[3245] edges: 9 blocks: 3 orient:- 



£ Qg rSi® 



-.1 



U[4] edges: 3 blocks: 3 orient: - 



(0)3 65 blinks 

.12 



'1 



#ts(full) 1 



U[3194] edges: 9 blocks: 3 orient:- 






U[3243] edges: 9 blocks: 3 orient: 4 



SdP 



mod 

0.707106781 - 0 . 

0.500000000 - 0 . 

0.601500955 0 . 

0.500000000 0 . 

0.417906506 0 . 

0.461939766 - 0 . 

0.408248290 - 0 . 

0.361803399 - 0 . 

0.387868386 0 . 

0.353553391 0 . 

cabfde 
gem - fedcba 
h0v12 edfbac 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



theta/pi #sts 



n 


i 


u 


u 



500000000 

750000000 

900000000 

500000000 

214285714 

125000000 

500000000 

800000000 

863636364 

500000000 



U[26] edges: 6 blocks: 1 orient: - 



H- 



9 

10 

11 



U[50] edges: 6 blocks: 5 orient: - 



2H 



U[85] edges: 7 blocks: 2 orient: - U[209] edges: 8 blocks: 3 orient: - 



a- is 



pjqgtj 



U[404] edges: 8 blocks: 2 orient: 4- 



U[540] edges: 8 blocks: 1 orient: 4- U[811] edges: 9 blocks: 2 orient:- 





^1 












U[1 20] edges: 7 blocks: 1 orient: 4- 



U[241] edges: 8 blocks: 2 orient:- 

D 



U[409] edges: 8 blocks: 5 orient:- U[605] edges: 8 blocks: 1 orient:- U[821] edges: 9 blocks: 2 orient:- 



* * * r i ^ ] 



c_p 

Lb 




as 



3 




Lr 



% 



0 



U[173] edges: 7 blocks: 2 orient: + U[315] edges: 8 blocks: 2 orient: 4- U[430] edges: 8 blocks: 4 orient:- U[726] edges: 8 blocks: 3 orient: 4- U[901] edges: 9 blocks: 1 orient: 4- 



& 



(PId 






L_rJ 




P 

Dj 3 



a 



U[938] edges: 9 blocks: 2 orient:- U[1048] edges: 9 blocks: 2 orient: + 



l • c 

U[1 145] edges: 9 blocks: 2 orient: 4- U[1159] edges: 9 blocks: 2 orient:- U[1267] edges: 9 blocks: 1 orient: 4- 

Q-PtSH 



•o- • h -y. h -Si h ® © 



:PP 



U[943] edges: 9 blocks: 2 orient: 4- U[1 101] edges: 9 blocks:1 orient: 4- 



•<a g a 



-r=P 



U[1 1 47] edges: 9 blocks: 2 orient: 4- U[1160] edges: 9 blocks: 2 orient:- U[1 281 ] edges: 9 blocks: 4 orient:- 



U[1033] edges: 9 blocks: 1 orient: - 



U[1144] edges: 9 blocks: 2 orient: 4- U[1158] edges: 9 blocks: 2 orient:- U[1243] edges: 9 blocks: 1 orient: 4- U[1286] edges: 9 blocks: 4 orient: 

CLQ 



f7-i (?4n .R1 'HF1 'HF1 



mWi 

[1 243] edges: 9 blocks: 1 orient: 4- 








APPENDIX A THE 487 POTENTIALLY PRIME SPACES IN U 



131 



U[1296] edges: 9 blocks: 4 orient:- 

irts 



j 




U[1351] edges: 9 blocks: 4 orient:-!- U[1554] edges: 9 blocks: 1 orient:-)- U[1839] edges: 9 blocks: 2 orient:- 

dEh 




-Id 








m "Sf* 



U[1 902] edges: 9 blocks: 4 orient: - 

Q — p 



E 



U[1313] edges: 9 blocks: 5 orient:-)- U[1 41 9] edges: 9 blocks: 1 orient:- U[1650] edges: 9 blocks: 1 orient:-)- U[1854] edges: 9 blocks: 2 orient:- U[2087] edges: 9 blocks: 4 orient:- 

efts 





.d 3 . (g Ofe ll 




n 

D - 



U[1350] edges: 9 blocks: 4 orient:- U[1490] edges: 9 blocks: 2 orient:-)- U[1679] edges: 9 blocks: 2 orient: + 



U[1897] edges: 9 blocks: 4 orient: 

-n 



L 1 



U[2450] edges: 9 blocks: 1 orient:- U[2581] edges: 9 blocks: 3 orient: + U[2698] edges: 9 blocks: 3 orient: + 



t> 









eg 



[m 



[2694] edg 



Qj c3] p j dp B ; 



U[2761] edges: 9 blocks: 1 orient:- 

n 



U[221 9] edges: 9 blocks: 1 orient: - 
s: 3 orie 

‘I 



U[2910] edges: 9 blocks: 3 orient: - 



U[2493] edges: 9 blocks: 1 orient: + U[2694] edges: 9 blocks: 3 orient: + U[2738] edges: 9 blocks: 2 orient: - 




iiu 



p 



U[2890] edges: 9 blocks: 4 orient: 

r~i r 




Lpl 



U[2938] edges: 9 blocks: 3 orient: + 

ir-ri 




#5 



U[2579] edges: 9 blocks: 3 orient: + U[2695] edges: 9 blocks: 3 orient: + U[2754] edges: 9 blocks: 1 orient: + 



lig 



Bjl 






U[3049] edges: 9 blocks: 2 orient: 4 



5 



e-ffl 

U[3303] edges: 9 blocks: 3 orient: - 

~v] * 



4 1 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



(0) 2 24 blinks 

18 



'1 



#ts(full) 1 



U[2901] edges: 9 blocks: 5 orient: 

EEj.®f 

| edges 

e 



U[2944] edges: 9 blocks: 1 orient: - 



U[5] edges: 4 blocks: 1 orient: 4 

EET 



U[343] edges: 8 blocks: 3 orient: - 



mod 

1 .414213562 
1 . 581138830 
1 .597744161 
1 . 527525232 
1 . 429200068 
1 . 354911967 
1 . 334545109 
1 . 363216495 
1 . 411622354 
1 . 449580121 



theta/pi 
0 . 000000000 
-0 . 102416382 
-0.254068341 
-0 . 439481141 
-0 . 653089436 
-0 . 889255678 
0 . 862553511 
0 . 614494597 
0.372937200 
0 . 137205455 



#sts 

4 

16 

44 

107 

224 

432 

768 

1293 

2068 

3184 



c 



U[204] edges: 8 blocks: 1 orient: - 




ra 

C 4 U 



15a® 



U[349] edges: 8 blocks: 3 orient: - 

Q 




13 



U[270] edges: 8 blocks: 1 orient: + U[351] edges: 8 blocks: 1 orient: - 



U[51 1] edges: 8 blocks: 1 orient:-)- 



cabfdeigh 

9 em - ihdcbgf ea 
h 0 v 18 gfhaibdce 

U[790] edges: 9 blocks: 1 orient: 

n r 



U[1 600] edges: 9 blocks: 2 orient: 

r 



@1 



U[1923] edges: 9 blocks: 2 orient: - 





I 




cz 


3 







U[2021] edges: 9 blocks: 3 orient: 



® ® (S ^ 3 El ISt) % qffi 



U[621] edges: 8 blocks: 1 orient:- 

&= 



U[1219] edges: 9 blocks: 2 orient: + U[1607] edges: 9 blocks: 2 orient:- U[1950] edges: 9 blocks: 1 orient:-)- U[2027] edges: 9 blocks: 3 orient:- 



^ i^] tSl r^] * 02 



U[762] edges: 8 blocks: 3 orient:- U[1295] edges: 9 blocks: 4 orient:- U[1610] edges: 9 blocks: 2 orient:-)- 



a " B Dy[] 3 B Sfe 



U[1953] edges: 9 blocks: 1 orient:- 

It 



U[2317] edges: 9 blocks: 2 orient:- 



SB 



U[291 1] edges: 9 blocks: 3 orient: - 

CLl 



JirS 



U[2915] edges: 9 blocks: 3 orient:- 



ks: 3 orient: - 

-Wl 



U[2917] edges: 9 blocks: 3 orient:- 



4 _mr 






4 2 


(0) 4 1 49 blinks 








rf #ts(full) 1 






r 


mod 


theta/pi 


#sts 


03 


1.000000000 - 


■0.250000000 


2 


04 


0.707106781 - 


-0 . 875000000 


6 


05 


1 . 129775731 


0.504068341 


10 


06 


1 . 154700538 


0 . 000000000 


19 


07 


0.870794262 - 


-0 . 655400321 


28 


08 


1 . 118033989 


0 . 664916382 


44 


09 


1 . 139911922 


0 . 105463741 


60 


10 


0.867632644 - 


■0.563081267 


85 


11 


1 . 050592088 


0.733235861 


110 


12 


1 . 080123450 


0 . 147814474 


146 


gem: 


cabf dehg j i 






hidebif age 







U[6] edges: 4 blocks: 2 orient: + 



U[80] edges: 7 blocks: 1 orient: + 



S=E1 

□U 




U[9] edges: 4 blocks: 1 orient: - 



I 




n 








l_ 


-J 


1 



U[1 02] edges: 7 blocks: 2 orient: - 




U[13] edges: 5 blocks: 2 orient: - 



U[1 41 ] edges: 7 blocks: 2 orient:- 



” ■ 'fill t -V C rrET 
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U[251] edges: 8 blocks: 1 orient: + U[332] edges: 8 blocks: 1 orient: + U[366] edges: 8 blocks: 2 orient:- U[547] edges: 8 blocks: 3 orient: + U[669] edges: 8 blocks: 2 orient:- 



^ Q 2 ] 



CIp 



LI 



r 



^3, 






F T- 






U[252] edges: 8 blocks: 3 orient: + U[358] edges: 8 blocks: 1 orient: - U[423] edges: 8 blocks: 3 orient: + U[549] edges: 8 blocks: 3 orient: - U[728] edges: 8 blocks: 3 orient: + 



-.-'•ton iB 3 



r 




a 



®IP ® Bj 



U[331] edges: 8 blocks: 1 orient:- 

h> 



U[359] edges: 8 blocks: 1 orient: + U[455] edges: 8 blocks: 2 orient: - U[668] edges: 8 blocks: 2 orient: - U[799] edges: 9 blocks: 2 orient: - 




u 



I 



jBtBaSUE 










U[950] edges: 9 blocks: 1 orient: 4 



U[1236] edges: 9 blocks: 1 orient:- U[1606] edges: 9 blocks: 2 orient:- U[2018] edges: 9 blocks: 3 orient:- 







& 



U[1 123] edges: 9 blocks: 1 orient: 

> * ^ Gg ' L [|J] lijfc 



I ^ 



3 




□TD 



U[981] edges: 9 blocks: 1 orient:- U[1180] edges: 9 blocks: 1 orient:- U[1576] edges: 9 blocks: 2 orient:- 



.o* 



m 




cu 

c 



3 



U[1 87 1 ] edges: 9 blocks: 2 orient: + U[2204] edges: 9 blocks: 2 orient:- 

r 









I# 



U[1090] edges: 9 blocks: 2 orient: + U[1235] edges: 9 blocks: 1 orient:- 



Sitt 1 



U[1 599] edges: 9 blocks: 2 orient: - 

r 



U[1880] edges: 9 blocks: 2 orient:- U[2241] edges: 9 blocks: 1 orient:- 






U[2398] edges: 9 blocks: 1 orient: - 

c 



U[2615] edges: 9 blocks: 4 orient: - 

Q 



@3 ft Re ]s0 eg- fe 



U[2779] edges: 9 blocks: 2 orient: + U[3415] edges: 9 blocks: 4 orient:- 

Y- 



■P 



U[2381] edges: 9 blocks: 1 orient: 4 



U[2533] edges: 9 blocks: 3 orient: 

CLi 



jJj t t|£] 52 @ P • tfj| dP 



U[2661] edges: 9 blocks: 2 orient:- 

CL— p 
CIp 



U[2936] edges: 9 blocks: 3 orient: - 



U[2395] edges: 9 blocks: 1 orient:- U[2610] edges: 9 blocks: 4 orient:- 



4> . 



fa 



& 







u 



U[2665] edges: 9 blocks: 2 orient: 

Ertf 



U[3270] edges: 9 blocks: 5 orient: - 



m 









U[7] edges: 4 blocks: 2 orient: 4- 



(0) 2 34 blinks 

24 



'28 



#ts(full) 1 



r mod 

03 0.000000000 

04 0.923879533 

05 0.000000000 

06 0.912870929 

07 0.000000000 

08 0.919603642 

09 0.000000000 

10 0.932508312 

11 0.000000000 



theta/pi #sts 



c 


- 


FT1 




u 



U[1 06] edges: 7 blocks: 2 orient: - 

n 



U[1 54] edges: 7 blocks: 2 orient: - 



-a 1^5 



co= 



0.947247195 -0 



000000000 

500000000 

000000000 

602416382 

000000000 

390497222 

000000000 

580136286 

000000000 

466656034 



2 
6 

10 

19 

28 

44 

60 

85 

110 

146 



n 



U[36] edges: 6 blocks: 1 orient: 4- U[126] edges: 7 blocks: 4 orient: 4- U[253] edges: 8 blocks: 3 orient: 4- 

q 



& 



U[75] edges: 7 blocks: 1 orient: 4- U[130] edges: 7 blocks: 4 orient: 



npm- dabegef jhilk 
yuin - jiledchgkabf 



hO v24 kfhjibacelgd 

U[326] edges: 8 blocks: 1 orient: - 



GEfl 



PjP) 

•locks 

o 



#-is 



U[254] edges: 8 blocks: 3 orient: • 

Q I 



hi-HjIH i# u! 



U[424] edges: 8 blocks: 3 orient: 4- U[545] edges: 8 blocks: 3 orient: 4- 



C^p! 



■F=P 




0 3 5 






ruui 



U[1356] edges: 9 blocks: 3 orient: 4- 

a 



U[1813] edges: 9 blocks: 2 orient:- 








U[362] edges: 8 blocks: 2 orient:- U[425] edges: 8 blocks: 3 orient: 4- U[666] edges: 8 blocks: 2 orient:- U[1482] edges: 9 blocks: 4 orient: 4- U[1840] edges: 9 blocks: 2 orient:- 



£3 ~ 

U[363] edges: 8 blocks: 2 orient: - 

r 

crp 




a 



i ; 



•SSfeh 



U[458] edges: 8 blocks: 2 orient:- U[1137] edges: 9 blocks: 3 orient: 4- 



& cp ara rp 



U[1633] edges: 9 blocks: 2 orient: 4- U[1878] edges: 9 blocks: 2 orient: 4- 

Enlti 




I P 1 ii 

-4a 
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U[2002] edges: 9 blocks: 2 orient: 4 







E 



U[2537] edges: 9 blocks: 4 orient: - 

-R- 



U[2773] edges: 9 blocks: 2 orient: - 



U[2323] edges: 9 blocks: 1 orient: 4- ies: 9 blocks: 4 orient: - 







-lz==r 




TZED 




U[3276] edges: 9 blocks: 4 orient: - 

Q-P-C 



aca-jSi-pijs 



m 



El 



u 



U[3036] edges: 9 blocks: 4 orient: 




U[2350] edges: 9 blocks: 2 orient: 4- U[2628] edges: 9 blocks: 2 orient: 4- U[3186] edges: 9 blocks: 2 orient: 4- 

q-R- 



as 



■ ^ h 



U[8] edges: 4 blocks: 1 orient: 4- 



U[1 42] edges: 7 blocks: 2 orient: 4- U[328] edges: 8 blocks: 1 orient: 4- 



(i) 



28 blinks 



-28 



#ts(full) 6 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

1.000000000 

0.000000000 

0.618033989 

0.000000000 

1.000000000 

1.000000000 

0.000000000 

0.618033989 

0.000000000 

1.000000000 



theta/pi #sts 



M=P 



t£l 



[©] S - J' 



m 



000000000 

000000000 

000000000 

000000000 

000000000 

000000000 

000000000 

000000000 

000000000 

000000000 



2 
6 

10 

19 

28 

44 

60 

85 

110 

146 



U[45] edges: 6 blocks: 2 orient: - 

n n 




m 



TP 



U[187] edges: 7 blocks: 3 orient: 

□ 




cm 



□ 



U[355] edges: 8 blocks: 1 orient: 

c5 

i 

CE 




1 



U[1 36] edges: 7 blocks: 3 orient: - 



ca bfd e ighl jknm 
gem ' imlckgf enbhd ja 



hO v28 kenmb jlcf iagdh 



U[327] edges: 8 blocks: 1 orient: + 

3=> 



U[356] edges: 8 blocks: 1 orient: 4 



. b 



r 



U[560] edges: 8 blocks: 3 orient: 4- U[982] edges: 9 blocks: 1 orient: 4- U[1572] edges: 9 blocks: 2 orient: 4- U[2458] edges: 9 blocks: 1 orient: 4- 



^ LZ 






r^n 

rient 

3 



U[2607] edges: 9 blocks: 4 orient: 4- 

n 



U[561] edges: 8 blocks: 3 orient: 4- U[1084] edges: 9 blocks: 2 orient: 4- U[1907] edges: 9 blocks: 2 orient: 4- 






J 



•-6 







a 




£ 






U[2530] edges: 9 blocks: 3 orient: 




0 



U[2660] edges: 9 blocks: 2 orient: 



cip 



U[845] edges: 9 blocks:1 orient: 4- U[1 41 1 ] edges: 9 blocks: 3 orient: 4- U[2208] edges: 9 blocks: 2 orient: 4- 






P-H 



U[2534] edges: 9 blocks: 3 orient: 

□ 



U[2703] edges: 9 blocks: 1 orient: - 



flip Oft ISSUES 



U[2775] edges: 9 blocks: 2 orient: 4- 

life 

fell 



U[3280] edges: 9 blocks: 4 orient: - 




S : I® 



„i 



U[1 0] edges: 4 blocks: 4 orient: 4 



(0) 4 58 blinks 

J6 



U[2894] edges: 9 blocks: 3 orient: 4- 

0® 




LJ 



U[2937] edges: 9 blocks: 3 orient: 4 



gkjffg 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



1 2 #tS(full) 2 

mod 

1.000000000 -0. 
0.707106781 -0. 

0.525731112 -0. 

0.577350269 -0. 

0.591009048 -0, 

0.500000000 -0, 

0.428525073 -0, 

0.447213595 -0, 

0.455734141 -0, 

0.408248290 -0, 



theta/pi #sts 
250000000 2 

375000000 
350000000 
333333333 
392857143 
437500000 
416666667 
400000000 
431818182 
458333333 



U[12] edges: 5 blocks: 2 orient:- 

CL 




4 



9 

10 

11 



oenr cabfdeh 9 

hedcbgf a 



U[1 7] edges: 5 blocks: 1 orient: - 

ram 



c 



U[104] edges: 7 blocks: 2 orient: 4- U[250] edges: 8 blocks: 1 orient: - 

□ 



h0v16 gfeahbdc 

U[338] edges: 8 blocks: 6 orient: 4- U[558] edges: 8 blocks: 3 orient: - U[694] edges: 8 blocks: 5 orient: - 



-a m m oa m rm m 3s -p 









U[108] edges: 7 blocks: 2 orient:- U[262] edges: 8 blocks: 3 orient:- U[361] edges: 8 blocks: 2 orient: 4- U[564] edges: 8 blocks: 3 orient: 4- 






&jj 

U[1 81 ] edges: 7 blocks: 2 orient: 4- 



U[264] edges: 8 blocks: 3 orient: • 






U[427] edges: 8 blocks: 3 orient: - 



ra 

U[578] edc 

.ra 



=?-r 



U[707] edges: 8 blocks: 3 orient: - 

nq- 



y 



g 



U[578] edges: 8 blocks: 1 orient: 

fS-i 



U[748] edges: 8 blocks: 3 orient: 4 






J 
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U[947] edges: 9 blocks: 1 orient: + 



5 $' 




U[966] edges: 9 b 

Pf 


ocks: 2 orient: - 

r-filP 


U[968] edges: 9 b 


ocks: 2 orient: - 

i#f 

c!±j 



U[1062] edges: 9 blocks: 2 orient: + 




U[1088] edges: 9 blocks: 2 orient: - 




U[1 1 34] edges: 9 blocks: 3 orient: + 




U[1 1 85] edges: 9 blocks: 1 orient: + 




U[1 1 86] edges: 9 blocks: 1 orient: + 




U[1 1 87] edges: 9 blocks: 1 orient: + 




U[1 1 88] edges: 9 blocks: 1 orient: + 




U[1 31 1 ] edges: 9 blocks: 2 orient: - 




U[1386] edges: 9 blocks: 2 orient: + 




U[1389] edges: 9 blocks: 2 orient: + 




U[1392] edges: 9 blocks: 2 orient: + 




U[1 577] edges: 9 blocks: 2 orient: + 




U[1596] edges: 9 blocks: 2 orient: + U[1820] edges: 9 blocks: 2 orient: - 




U[2007] edges: 9 blocks: 2 orient: - 




U[2042] edges: 9 blocks: 1 orient: + 




U[2470] edges: 9 blocks: 1 orient: - 




U[1 601 ] edges: 9 blocks: 2 orient: + U[1936] edges: 9 blocks: 1 orient: + 




U[2020] edges: 9 




blocks: 3 orient: - 




U[21 12] edges: 9 blocks: 1 orient: + U[2472] edges: 9 blocks: 1 orient: - 




U[1799] edges: 9 blocks: 1 orient:- U[1962] edges: 9 blocks: 1 orient:- U[2040] edges: 9 blocks: 1 orient: + U[2355] edges: 9 blocks: 2 orient:- U[2531] edges: 9 blocks: 3 orient:- 






U[2571] edges: 9 blocks: 1 orient: + U[2618] edges: 9 blocks: 4 orient:- U[2714] edges: 9 blocks: 1 orient: + U[2993] edges: 9 blocks: 1 orient:- 



j§i u (3a Ml Efr & O: 

U[2599] edges: 9 blocks: 7 orient:- U[2664] edges: 9 blocks: 2 orient:- U[2819] edges: 9 blocks: 1 orient: + 

%l| 



U[2612] edges: 9 blocks: 4 orient: + 




U[2713] edges: 9 



blocks: 1 orient: + 




U[2992] edges: 9 blocks: 1 orient: - 




1 (0) 5 1 18 blinks 



r 


r f #ts(f u II) 8 

mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


-0.500000000 


18 


05 


0.000000000 


0.000000000 


34 


06 


0 . 288675135 


1 . 000000000 


115 


07 


1.032991532 


0.728089655 


196 


08 


0.844623199 


0.250000000 


452 


09 


0.562464454 


-0.253479442 


708 


10 


0.000000000 


0.000000000 


1333 


11 


0 . 438824819 


-0.975425586 


1958 


12 


1.024616848 


0.662268765 


3254 


dabcgef jhilknmpo 
■ jmoedchgpniblafk 
hO v32 e jimpdkocbgnfhla 





U[1 1 ] edges: 5 blocks: 1 orient: + 




U[936] edges: 9 blocks: 2 orient: + 




U[1 51 6] edges: 9 blocks: 1 orient: - 




U[1 1 5] edges: 7 blocks: 1 orient: - 




U[1032] edges: 9 blocks: 1 orient: + 




U[1 994] edges: 9 blocks: 1 orient: + 




U[827] edges: 9 blocks: 1 orient: - 




U[1440] edges: 9 blocks: 1 orient: - 




U[2009] edges: 9 blocks: 1 orient: + 




U[2010] edges: 9 blocks: 1 orient: + U[2368] edges: 9 blocks:1 orient:- U[2731] edges: 9 blocks: 3 orient: + 




U[2213] edges: 9 blocks: 1 orient:- U[2446] edges: 9 blocks: 1 orient: + U[2742] edges: 9 blocks: 2 orient: - 







U[2340] edges: 9 blocks: 1 orient: + U[2447] edges: 9 blocks: 1 orient: + U[3070] edges: 9 blocks: 1 orient: + 



{> • n^n fell 



tn 




APPENDIX A THE 487 POTENTIALLY PRIME SPACES IN U 



135 






U[14] edges: 5 blocks: 1 orient: + U[1 64] edges: 7 blocks: 1 orient: + U[639] edges: 8 blocks: 3 orient: + 



(0) 5 23 blinks 

32 



#ts(f u II) 157 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0.707106781 
0.500000000 
0 . 437016024 
0.288675135 
0.634884924 
0.079256334 
0.622390501 
0 .190983006 
0.747476909 
0.198687476 



theta/pi 
.000000000 
, 500000000 
.300000000 
. 000000000 
. 622092998 
.250000000 
.879092792 
. 600000000 
.576933520 
.872714795 



#sts 

2 

10 

18 

45 

72 

136 

200 

325 

450 

666 



e 



£b 



L. 






U[92] edges: 7 blocks: 1 orient: - 

rl 



U[383] edges: 8 blocks: 2 orient: - 




-a 



a 




U[705] edges: 8 blocks: 3 orient: 

S-Rl 



m 



U[109] edges: 7 blocks: 2 orient: + U[460] edges: 8 blocks: 2 orient:- U[998] edges: 9 blocks: 1 orient: - 

CLP 



ca bfd e ighl jknrnp 0 
' ipnc jgf elhmaodkb 






h0 v32 pnikgbedoahmlf c j 

U[1098] edges: 9 blocks: 1 orient: + U[1166] edges: 9 blocks: 1 orient: + U[1438] edges: 9 blocks: 1 orient: + U[2366] edges: 9 blocks: 1 orient:- 




[B 



W— ID 

U[2491] edges: 9 blocks: 1 orient:- 




I 



3d 




rai 



IS. 1 ? 



3 







L £|= 

m 



U[1099] edges: 9 blocks: 1 orient: + U[1167] edges: 9 blocks: 1 orient: + U[1652] edges: 9 blocks: 1 orient: + U[2367] edges: 9 blocks: 1 orient:- U[3412] edges: 9 blocks: 5 orient:- 



® ® a t© n © p) 



"tef 



U[1 1 00] edges: 9 blocks: 1 orient: + U[1437] edges: 9 blocks: 1 orient: + U[2011] edges: 9 blocks: 1 orient: + U[2451] edges: 9 blocks: 1 orient:- 

ft 



II© is, 1 ® 



■t 1 -. 



U[15] edges: 5 blocks: 1 orient: + U[119] edges: 7 blocks:! orient:- 



( 0 ) 



63 blinks 



r^ 2 #ts (full) 6 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0.707106781 
0.500000000 
0.798872080 
0.288675135 
0.939027395 
0 .191341716 
0.883936202 
0.638196601 
0.546676688 
0.809630852 



theta/pi 
.000000000 
.000000000 
.854068341 
.000000000 
.285714286 
.500000000 
.464314927 
.291863317 
, 732882109 
, 927420481 



#sts 

2 

10 

18 

45 

72 

136 

200 

325 

450 

666 




Cl 



fq 



□ 






U[313] edges: 8 blocks: 2 orient: 4 

□_r 



[p 



a 



b 



U[20] edges: 5 blocks: 2 orient:- U[195] edges: 7 blocks: 5 orient: 4- 



d □ 



U[316] edges: 8 blocks: 2 orient: - 

q_q 

L 




!=0 



dabcgef jhilknm 
■ jlmedchgnaibfk 
hO v28 nf ikm jaecbdhlg 



U[43] edges: 6 blocks: 2 orient: - 

ID 



U[225] edges: 8 blocks:! orient: 4- U[461] edges: 8 blocks: 2 orient: 4- 






U[503] edges: 8 blocks: 2 orient: - U[594] edges: 8 blocks: 2 orient: - U[652] edges: 8 blocks: 3 orient: - 



QtRj 



U[703] edges: 8 blocks: 4 orient: + U[1097] edges: 9 blocks:! orient:- 

q. 



bS. ® (56 ia • a- W ^ S3 Hi E 



■I— P 



U[544] edges: 8 blocks: 3 orient: - U[642] edges: 8 blocks: 3 orient: 4- U[653] edges: 8 blocks: 3 orient: - 



® w -a w -0 1 





c 


Lp 



U[1031] edges: 9 blocks:! orient: 

I 



U[1 1 06] edges: 9 blocks:! orient: - 




U[553] edges: 8 blocks: 3 orient: - U[643] edges: 8 blocks: 3 orient: - 



.• . §p] y ‘ HI 



U[702] edges: 8 blocks: 4 orient: - 

Q.| 



U[1039] edges: 9 blocks:! orient:- 



Sfp 



cr^ 




blocks: 1 ori 

3 






i i 



U[1 107] edges: 9 blocks:! orient: 4- 

r~~ln 






U[1 109] edges: 9 blocks:! orient: 4- U[1 161] edges: 9 blocks: 2 orient:- U[1170] edges: 9 blocks:! orient: 4- 




u 



U[1301] edges: 9 blocks: 2 orient: 

(1 



•SIH c a- 






U[1397] edges: 9 blocks:! orient: 

n 



U[1 141] edges: 9 blocks: 2 orient:- U[1163] edges: 9 blocks: 2 orient: 

o-fKTI 



U[1 1 72] edges: 9 blocks: 2 orient: - 

qp 

i 



U[1303] edges: 9 blocks: 2 orient:- U[1501] edges: 9 blocks: 4 orient:- 



•D 4] ® H 



tps 



J l 



U[1143] edges: 9 blocks: 2 orient:- U[1169] edges: 9 blocks:! orient: 4- U[1173] edges: 9 blocks: 2 orient:- U[1346] edges: 9 blocks: 4 orient:- U[1502] edges: 9 blocks: 4 orient:- 



M HD 41 Pf- W 4L L 4I 
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U[1503] edges: 9 blocks: 4 orient:- U[1838] edges: 9 blocks: 2 orient:- 



•at® 

U[1 704] edges: 

451 




U[1996] edges: 9 blocks: 1 orient:- U[2218] edges: 9 blocks: 1 orient:- U[2578] edges: 9 blocks: 3 orient:- 




mil feuD tg 



ET 



U[1704] edges: 9 blocks: 1 orient: + U[1844] edges: 9 blocks: 2 orient: + 





U[2083] edges: 9 blocks: 4 orient: - 

Cl. 



U[2371] edges: 9 blocks: 1 orient:- 







U[2589] edges: 9 blocks: 2 orient: - 

fOzD 



Tl^i [?. : 0 



U[1835] edges: 9 blocks: 2 orient: + U[1852] edges: 9 blocks: 2 orient:- U[2217] edges: 9 blocks: 1 orient: + U[2372] edges: 9 blocks: 1 orient:- 





' > : © 3 0 ^ 



U[2637] edges: 9 blocks: 2 orient: - 

Q 




40 



U[2658] edges: 9 blocks: 2 orient: - U[2898] edges: 9 blocks: 4 orient: - U[3240] edges: 9 blocks: 3 orient: - 




U[2691] edges: 9 blocks: 3 orient:- U[3208] edges: 9 blocks: 4 orient:- U[3353] edges: 9 blocks: 4 orient: - 



blocks: 3 orient: - 

Sjcflffi 



T ~\ I 



•3>3 

U[3208] edges: 9 bio 

(M-P 



(ftp 1 

<s: 4 orient: - 

Bn 



J 4 (1) 48 blinks 



ig® #ts(full) 2 




03 

04 

05 

06 



U[2799] edges: 9 blocks: 2 orient: - 

Q 



U[3236] edges: 9 blocks: 3 orient: + U[3436] edges: 9 blocks: 6 orient: + 



dibBi 



U[16] edges: 5 blocks:! orient: + U[133] edges: 7 blocks: 3 orient: + U[426] edges: 8 blocks: 3 orient: 






4b 



r 


(cl 


u 


1 



V . HIP-P 

a-!=n 

ilocks: 3 

1C 



mod 

1 . 000000000 
0 . 000000000 
1 . 000000000 
1 . 000000000 

07 0.000000000 

08 1.000000000 
1 . 000000000 
0 . 000000000 
1 . 000000000 
1 . 000000000 



09 

10 
11 
12 



theta/pi #sts 
,000000000 4 

,000000000 
, 600000000 
,333333333 
,000000000 
,750000000 
.444444444 
,000000000 1293 

,818181818 2068 

,500000000 3184 



16 

44 

107 

224 

432 

768 



dabcgefihk jml 
gem - i jmedckgalhbf 



hO v26 If hk jbaceimgd 

U[562] edges: 8 blocks: 3 orient:- 




=t[ 






U[851] edges: 9 blocks: 1 orient:- 

It 






U[62] edges: 6 blocks: 4 orient: - 



U[143] edges: 7 blocks: 2 orient: + 

n 



U[557] edges: 8 blocks: 3 orient: + U[729] edges: 8 blocks: 3 orient: + U[978] edges: 9 blocks: 1 orient: + 



P : 3S gSO AS p- JEi C^! 0j 

U[103] edges: 7 blocks: 2 orient: 

-an 




ps 



U[103] edges: 7 blocks: 2 orient:- U[257] edges: 8 blocks: 3 orient: + 



s-ts 



U[559] edges: 8 blocks: 3 orient: 

C — > [ 

4 



U[782] edges: 8 blocks: 5 orient: - 

D 



U[1135] edges: 9 blocks: 3 orient:- U[1233] edges: 9 blocks:! orient:- U[1575] edges: 9 blocks: 2 orient:- U[1893] edges: 9 blocks:! orient:- U[2278] edges: 9 blocks:! orient: 



pill I®;!! % i 



r 




L- 


-EH 



1 893] edges: 9 blocks: 1 ori 

§ % 



U[1 129] edges: 9 blocks: 3 orient:- 

anrs 




j 



ait® 



U[1 181] edges: 9 blocks:! orient:- 




R4 



u 



U[1408] edges: 9 blocks: 3 orient: 





U[1815] edges: 9 blocks: 2 orient: + U[2192] edges: 9 blocks:! orient: + U[2356] edges: 9 blocks: 2 orient: 




teJ 



s 









U[1 1 82] edges: 9 blocks:! orient:- U[1524] edges: 9 blocks: 2 orient: + U[1833] edges: 9 blocks:! orient:- U[2193] edges: 9 blocks:! orient: + U[2391] edges: 9 blocks:! orient:- 




m 



mm 






.^HP &9 



rl-h 

— cJ— 



U[2392] edges: 9 blocks: 1 orient: 4 






U[2645] edges: 9 blocks: 1 orient: 

c 1 



U[2701] edges: 9 blocks: 2 orient:- U[2933] edges: 9 blocks: 2 orient: 4- U[3174] edges: 9 blocks: 3 orient:- 



r 



j 



c 0 ] ^ ' e hi 



U[2469] edges: 9 blocks: 1 orient: 4- U[2668] edges: 9 blocks: 2 orient: - 



(S-m BgjlJ 



U[2717] edges: 9 blocks:! orient:- 

Bp 



U[3147] edges: 9 blocks: 4 orient: 

^Q” 51 



U[3183] edges: 9 blocks: 2 orient:- 






U[2535] edges: 9 blocks: 3 orient: - 

K 



U[2685] edges: 9 blocks:! orient: 4- U[2932] edges: 9 blocks: 2 orient: 4- U[3164] edges: 9 blocks: 4 orient: 4- 



1 TO . W 



U[3239] edges: 9 blocks: 3 orient: 4- 

rfH OP 1 
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U[3255] edges: 9 blocks: 2 orient: 

0 




fj 



U[3327] edges: 9 blocks: 6 orient: - 

near 

Lsb 




U[3331] edges: 9 blocks: 6 orient:- 



•^jsh 



-1 



U[18] edges: 5 blocks: 3 orient: + U[25] edges: 6 blocks: 1 orient:- 



(0)5 55 blinks 

,20 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



1 2 #ts(full) 5 

mod 

0 . 707106781 
0 . 500000000 
0 . 707106781 
0.288675135 
0 . 521120889 
0 .461939766 
0 . 303012985 
0 . 500000000 
0.230530019 
0 .394337567 



theta/pi 

000000000 

500000000 

700000000 

000000000 

428571429 

250000000 

333333333 

600000000 

909090909 

500000000 



#sts 

2 

6 

10 

19 

28 

44 

60 

85 

110 

146 






D 



m 



& 



U[21] edges: 5 blocks: 2 orient: + U[30] edges: 6 blocks: 3 orient: + 



L 



ig - * 



U[22] edges: 5 blocks: 5 orient: - 



cabfdehgji 
yem ' h jdcbif age 



U[317] edges: 8 blocks: 2 orient: - 



h0 v20 gfeicbjdha 

U[939] edges: 9 blocks: 2 orient: + U[1037] edges: 9 blocks:1 orient:- 



ii- PE 



U[210] edges: 8 blocks: 3 orient: 

Q-CHi 



mm 




6 ^1 



U[1 1 51 ] edges: 9 blocks: 2 orient: 

o_arr 



U[1 1 77] edges: 9 blocks: 2 orient: 

JT1 

i 




U[648] edges: 8 blocks: 3 orient: - 



U[940] edges: 9 blocks: 2 orient: + U[1038] edges: 9 blocks: 1 orient: + U[1156] edges: 9 blocks: 2 orient:- U[1306] edges: 9 blocks: 2 orient:- 

01 



g]l-i§ *g] E d .p 



U[651] edges: 8 blocks: 3 orient:- U[942] edges: 9 blocks: 2 orient:- 



r. rUfl •<& 



U[1105] edges: 9 blocks: 1 orient: + U[1 1 68] edges: 9 blocks: 1 orient: + U[1340] edges: 9 blocks: 4 orient: 

P 




dT ‘*0[3) [prj^ 



U[1348] edges: 9 blocks: 4 orient:- U[1546] edges: 9 blocks:! orient: + U[1901] edges: 9 blocks: 4 orient: - 



U[2080] edges: 9 blocks: 4 orient: 

II 



U[2445] edges: 9 blocks: 1 orient: - 



p-jSEiiHP-jzfj-ajE?)'® 



H'S- 



U[1352] edges: 9 blocks: 4 orient: + U[1772] edges: 9 blocks: 2 orient: + 




s 




(ft 



U[1 903] edges: 9 blocks: 4 orient: - 

C|. 







U[2290] edges: 9 blocks: 2 orient: + U[2577] edges: 9 blocks: 3 orient: - 

ra- 



r=l — i 






U[1396] edges: 9 blocks:! orient: 

I 



U[1787] edges: 9 blocks: 2 orient: - 



U[2049] edges: 9 blocks: 5 orient: + U[2291] edges: 9 blocks: 2 orient:- U[2583] edges: 9 blocks: 3 orient:- 

n(H 



• r • dyl] C fcip ir§t§] - - : 0 Cts 31 tdl 



Co 






U[2591] edges: 9 blocks: 2 orient: + U[2624] edges: 9 blocks: 3 orient:- U[2935] edges: 9 blocks: 3 orient: + 



tPVlch E&kS 



U[3209] edges: 9 blocks: 4 orient: - 

^W a . 



a®- 



U[3297] edges: 9 blocks: 3 orient: - 



i er 






U[2600] edges: 9 blocks: 7 orient:- U[2625] edges: 9 blocks: 3 orient:- U[3153] edges: 9 blocks: 4 orient: + U[3241] edges: 9 blocks: 3 orient:- U[3305] edges: 9 blocks: 3 orient:- 



a- in ]3 e® qb os eg 






U[2620] edges: 9 blocks: 3 orient: - U[2692] edges: 9 blocks: 3 orient: - 



^3 



-R-P 



u 



• ^ • [q 






U[3207] edges: 9 blocks: 4 orient: + U[3246] edges: 9 blocks: 3 orient: + U[3306] edges: 9 blocks: 3 orient:- 

3®i 

d d 




lit ^ 



U[331 1] edges: 9 blocks: 3 orient:- 



U[3395] edges: 9 blocks: 4 orient: - 



U[19] edges: 5 blocks: 3 orient: 4 



% 

U[3342] edges: 9 blocks: 4 oi 



a 0 



>6 (0) 37 blinks 



if #ts(full) 1 



U[3352] edges: 9 blocks: 4 orient: 4 



Bd 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



gem: 



mod 

0.707106781 
0.500000000 
0.973248989 
0.288675135 
0.847218868 
0.732537816 
0.438932487 
0.947213595 
0.337891504 
0.809630852 
cabfdeighl jk 
ikdcbgf jlhea 



theta/pi #sts 



000000000 
000000000 
600000000 
000000000 
983166650 
500000000 
631428270 
800000000 
152476184 
. 927420481 



2 
6 

10 

19 

28 

44 

60 

85 

110 

146 






□ 



U[27] edges: 6 blocks: 1 orient: - 






db 






1 



U[42] edges: 6 blocks: 2 orient: 4 
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U[83] edges: 7 blocks: 2 orient: + U[321] edges: 8 blocks: 2 orient:- U[695] edges: 8 blocks: 5 orient:- 



aif? [pis 



, . L f= j-, 



U[1035] edges: 9 blocks: 1 orient: 

=1 



U[1324] edges: 9 blocks: 3 orient: - 




U[1 51 ] edges: 7 blocks: 2 orient: + U[381] edges: 8 blocks: 2 orient:- U[699] edges: 8 blocks: 5 orient:- 



^ BO Qj- 



Q 



3 



U[1140] edges: 9 blocks: 2 orient:- 



U[197] edges: 7 blocks: 4 orient:- U[600] edges: 8 blocks: 1 orient: + U[1034] edges: 9 blocks:1 orient: + :9 blocks: 2 orient: + 




CLcEl 

d- 






rsa 




[5 




n 

s: 2 

S' 



&qj§! 



U[1329] edges: 9 blocks: 3 orient:- 




(ifl 



■HFi 



U[1343] edges: 9 blocks: 4 orient: 

0 



m ■ 



PI 



U[1399] edges: 9 blocks:! orient: - 



U[1500] edges: 9 blocks: 4 orient: 

G — i=n 



SjCOD-a l E 



a 



=ELp 









U[2050] edges: 9 blocks: 5 orient: + U[2587] edges: 9 blocks: 3 orient: + U[2897] edges: 9 blocks: 4 orient: 

n n 

cd 




•M 






U[1401] edges: 9 blocks:! orient:- U[1769] edges: 9 blocks: 2 orient: + U[2082] edges: 9 blocks: 4 orient: + U[2621] edges: 9 blocks: 3 orient:- 



% S S JB IS r?a 



U[3011] edges: 9 blocks: 3 orient: - 

n 



1 

U[3151] edges: 9 blocks: 4 orient: + 



U[1421] edges: 9 blocks:! orient:- U[1783] edges: 9 blocks: 2 orient: + U[2288] edges: 9 blocks: 2 orient: + U[2693] edges: 9 blocks: 3 orient:- 



U[3298] edges: 9 blocks: 3 orient: - 

* 



S3 



U[3312] edges: 9 blocks: 3 orient: 

. m q 

iY- 



cnfF 



6i 



(0) 3 7 blinks 



U[23] edges: 6 blocks: 1 orient: + 

n 



U[3299] edges: 9 blocks: 3 orient: - 



[R 



U[3300] edges: 9 blocks: 3 orient: - 



er 



tfS 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



rgg #ts(full) 5 

mod 

0.707106781 

0.500000000 

0.798872081 

0.866025404 

0.689972794 

0.191341716 

0.550031434 

0.638196601 

0.521299704 

0.183012702 



theta/pi 

000000000 

000000000 

254068341 

000000000 

201069307 

000000000 

.222222222 

508136683 

984214641 

000000000 



#sts 

4 

40 

140 

515 

1376 

3504 

7680 

16005 

30580 

56056 







U[334] edges: 8 blocks: 1 orient: - 

p rr 

TFB 



gem: 



dabcgef jhilknm 



U[877] edges: 9 blocks: 1 orient: + 

R 



gmhldiacnk jebf 



hO v28 keminalgdcfh jb 



Q,- 



l_H-| 

n — l-n 

-b^r* 



U[2593] edges: 9 blocks: 4 orient: - 

Q 



U[3006] edges: 9 blocks: 2 orient: - 



U[24] edges: 6 blocks: 1 orient: + 













(0)3 16 blinks 



— 



28 



'12 



U[2883] edges: 9 blocks: 3 orient: - 




□ 



HR 



E 



U[2955] edges: 9 blocks: 1 orient: - 




03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(full) 3 

mod 

0.707106781 - 

0.500000000 
0.601500955 - 

0.500000000 
0.915772071 - 

0.079256334 - 

0.767255812 
0.361803399 - 

0.734443654 
0.612372436 



theta/pi 

0.500000000 

0.250000000 

0.300000000 

0.500000000 

0.007983979 

0.625000000 

0.166666667 

0.400000000 

0.478491617 

0.000000000 



#sts 

4 

18 

56 

153 

360 

772 

1516 

2797 

4872 

8118 



h 



a 



U[1 79] edges: 7 blocks: 3 orient: + 




U[224] edges: 8 blocks: 1 orient: - 



t=i- 



43 



c abfd e ighl jknm 
gem - indcmgf lkeah jb 



hO v28 negmhalb jidckf 



tRS 



U[247] edges: 8 blocks: 1 orient: - U[457] edges: 8 blocks: 2 orient: - U[2576] edges: 9 blocks: 3 orient: + U[2690] edges: 9 blocks: 3 orient: + 



(SEB^Sfis i: 



U[314] edges: 8 blocks: 2 orient: 

o_q_ 

L 




R3 




Rr- 




i i 




>locks: 1 orient: - 


rfW 




1 d 


1 



C !H 






rB 



U[3295] edges: 9 blocks: 3 orient: - 

R- 



U[2619] edges: 9 blocks: 3 orient: + U[2730] edges: 9 blocks: 3 orient: 



S) p 



m 



j 



r^’ii 

izaj 



U[386] edges: 8 blocks: 2 orient: 4 



U[701] edges: 8 blocks: 4 orient:- 



Si 



U[2657] edges: 9 blocks: 2 orient: 4- U[2798] edges: 9 blocks: 2 orient: 



c. 
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U[28] edges: 6 blocks: 2 orient: - 



U[288] edges: 8 blocks: 1 orient: - U[474] edges: 8 blocks: 1 orient: - 



( 0 ) 6 ' 



30 



'422 



12 blinks 
#ts(f u II) 23 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


2 


04 


0.382683432 


-0.250000000 


18 


05 


0 . 000000000 


0.000000000 


34 


06 


0 . 707106781 


0.250000000 


115 


07 


0 . 000000000 


0.000000000 


196 


08 


0 . 720437448 


-0.462286306 


452 


09 


0 . 000000000 


0.000000000 


708 


10 


0 . 338511157 


0.033860236 


1333 


11 


0 . 000000000 


0.000000000 


1958 


12 


0.866025404 


-0.820913276 


3254 



•• • 



U[40] edges: 6 blocks: 1 orient: - 







L 



& 



CEF 

U[673] edges: 8 blocks: 2 orient: 



m 



P-ls 



U[60] edges: 6 blocks: 1 orient: - 



U [44 1 ] edges: 8 blocks: 1 orient: - 



r 1 



dabcgef jhimklon 
' jmledcngkaiobhf 
hO v30 mfh jobacnkdigle 



U[1332] edges: 9 blocks: 3 orient: 

E 



a ra s cm H 



U[1 41 3] edges: 9 blocks: 3 orient:- 

lip 

i u i 




4 -Q^-i 






U[1770] edges: 9 blocks: 2 orient: 4 






U[2922] edges: 9 blocks: 2 orient: 

Q 



a 



1 



U[29] edges: 6 blocks: 2 orient: - 



U[1321] edges: 9 blocks: 3 orient:- 



(0)4 16 blinks 





r| 6 #ts(full) 


522 




r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


-0.250000000 


2 


04 


0 . 707106781 


-0 . 875000000 


18 


05 


0.525731112 


0 . 850000000 


34 


06 


0.577350269 


0.333333333 


115 


07 


0.591009048 


-0 . 678571429 


196 


08 


0.500000000 


0.312500000 


452 


09 


0 . 719004222 


-0 . 661442198 


708 


10 


0 . 447213595 


0 . 800000000 


1333 


11 


0 . 638100266 


0.282409594 


1958 


12 


1 . 080123450 


-0.518852192 


3254 










U[249] edges: 8 blocks: 1 orient: - 



U[1768] edges: 9 blocks: 2 orient:- 



’• • j 2 [] Q -. rS 



dabcgef jhimklpnorq 
® ‘ jpf edchgomiqalrbnk 



U[655] edges: 8 blocks: 2 orient: - 



U[1771] edges: 9 blocks: 2 orient: - 



U[1837] edges: 9 blocks: 2 orient: 4 



hO v36 onlhp jkqcf gibmarde 

U[2038] edges: 9 blocks: 1 orient: 4- U[2776] edges: 9 blocks: 2 orient: - 




S] 



!ti . dS 



U[2989] edges: 9 blocks: 1 orient: - 



v. ife ns 



SB 





-EF 



U[1942] edges: 9 blocks: 1 orient: 4- U[2574] edges: 9 blocks: 1 orient:- U[2818] edges: 9 blocks: 1 orient:- 




U | 





LEILT) 







U[1 944] edges: 9 blocks: 1 orient: 4- U[2630] edges: 9 blocks: 2 orient: - U[2820] edges: 9 blocks: 1 orient: - 



E ’ W 



I 



U[31] edges: 6 blocks: 3 orient: - 



U[267] edges: 8 blocks: 3 orient: - 



(i) 



56 blinks 



rf hi 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



00000 

00000 

00000 

00000 



1.00000 



,00000 

,00000 

,00000 

,00000 

,00000 



#ts(full) 1 

mod 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 



theta/pi 

000000000 

000000000 

000000000 

000000000 

000000000 

000000000 

000000000 

000000000 

000000000 

000000000 



#sts 

4 

18 

64 

181 

440 

964 

1924 

3585 

6304 

10566 



S [eft tn ^ 



U[365] edges: 8 blocks: 2 orient: 

cm 



U[1 07] edges: 7 blocks: 2 orient: 4- U[339] edges: 8 blocks: 6 orient: 4- 






U[379] edges: 8 blocks: 2 orient: 

QS 



Eh 



U[255] edges: 8 blocks: 3 orient: 

□ r 



U[357] edges: 8 blocks: 1 orient: - 



U[384] edges: 8 blocks: 2 orient: 4 



gem: 



hi v2 a 

U[437] edges: 8 blocks: 1 orient: - 



ff-LD E'cB) 



U[501] edges: 8 blocks: 3 orient: - 



U[747] edges: 8 blocks: 3 orient: - 



U[885] edges: 9 blocks: 2 orient: - 



U[1 130] edges: 9 blocks: 3 orient:- 



[sglfe 



U[459] edges: 8 blocks: 2 orient: 



U[563] edges: 8 blocks: 3 orient: - 




rf- 



U[813] edges: 9 blocks: 2 orient: 

Q E 



U[959] edges: 9 blocks: 2 orient: - 



U[1 183] edges: 9 blocks: 1 orient:- 



S'. ® .o-rfpf [rai 



s 



U[498] edges: 8 blocks: 3 orient: 4 



U[667] edges: 8 blocks: 2 orient: - 



U[883] edges: 9 blocks: 2 orient: - 



U[962] edges: 9 blocks: 2 orient: - 



U[1184] edges: 9 blocks: 1 orient:- 



-sm 



i 








140 
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U[1220] edges: 9 blocks: 2 orient: + U[1291] edges: 9 blocks: 4 orient: + U[1387] edges: 9 blocks: 2 orient: + U[1602] edges: 9 blocks: 2 orient: + U[1 611] edges: 9 blocks: 2 orient:- 



Eg- EP 




IE[] y [Nj|l] IL^T) ptl ^ 



U[1277] edges: 9 blocks: 4 orient: + U[1294] edges: 9 blocks: 4 orient: + U[1505] edges: 9 blocks: 4 orient: + U[1 605] edges: 9 blocks: 2 orient: 

r 



U[1 702] edges: 9 blocks: 1 orient: - 






p 


Utj 






(EQ l e 9 aa Ml ® c 



U[1284] edges: 9 blocks: 4 orient: + U[1305] edges: 9 blocks: 2 orient: + U[1536] edges: 9 blocks: 1 orient: + U[1608] edges: 9 blocks: 2 orient: + U[1 705] edges: 9 blocks: 1 orient:- 




EO ig][P] g; 







r 



| [%] [ 



U[1781] edges: 9 blocks: 2 orient: 

rffl 



U[2046] edges: 9 blocks: 1 orient: + U[2348] edges: 9 blocks: 2 orient: + U[2662] edges: 9 blocks: 2 orient: 

^R 



U[2996] edges: 9 blocks: 1 orient: - 



'fcS Bp® ® ffii (S-tfi 



TEb 

-EH 



a 



U[2032] edges: 9 blocks: 1 orient: + U[2174] edges: 9 blocks: 1 orient: + U[2597] edges: 9 blocks: 7 orient: + U[2663] edges: 9 blocks: 2 orient:-!- 




c 



--Q- 



U[2997] edges: 9 blocks: 1 orient: + 

3 



/ ^ E|ji] : LS \hp H 



Lhr 



U[2045] edges: 9 blocks: 1 orient: + U[2234] edges: 9 blocks: 1 orient: + U[2614] edges: 9 blocks: 4 orient:-!- U[2814] edges: 9 blocks: 1 orient:-!- U[3271] edges: 9 blocks: 5 orient: 




ea [ ® (5a M & 




m 



D 



U[3278] edges: 9 blocks: 4 orient: 

i T Q 






U[3341] edges: 9 blocks: 4 orient: + 






0 



U[34] edges: 6 blocks: 1 orient: - 



(0)2 12 blinks 

#ts(full) 6 



r? 4 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0 . 000000000 
0.382683432 
0 . 000000000 
0 . 912870929 
0 . 000000000 
0.347248642 
0 . 000000000 
0 . 883480537 
0 . 000000000 
0 . 514258871 



theta/pi 
0 . 000000000 
1 . 000000000 
0 . 000000000 
0 . 602416382 
0 . 000000000 
-0.310102361 
0 . 000000000 
-0.587047116 
0 . 000000000 
0 . 457657593 



#sts 

2 

18 

34 

115 

196 

452 

708 

1333 

1958 

3254 



• •■[%] Egs [ 



U[376] edges: 8 blocks: 2 orient: 

--ET 



U[289] edges: 8 blocks: 1 orient: - U[465] edges: 8 blocks: 1 orient: - 




iU 




m 



U[310] edges: 8 blocks: 2 orient: + U[493] edges: 8 blocks: 1 orient: + 



dabcgef jhimklonqp 
■ joqedclgkaihpmbnf 
hO v34 nfplkiambe joqgdch 



^ ]§ ftjg] [Jfe? 



U[628] edges: 8 blocks: 1 orient: 

ran 



0%J 

locks: 2 

1 



U[2627] edges: 9 blocks: 2 orient: - 

CL 




U[1850] edges: 9 blocks: 2 orient:- U[2767] edges: 9 blocks: 2 orient:-!- 




— 'i 



ocks: 2 orien 

E E 



>7 (0)6 18 blinks 



rf- #ts(full) 5 



U[35] edges: 6 blocks: 1 orient: 

f~ 

L 



U[2519] edges: 9 blocks: 3 orient: 

HP 




U[3222] edges: 9 blocks: 2 orient: + 

_GEET1 




03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0.000000000 

0.923879532 

0.000000000 

0.707106781 

0.000000000 

0.847242829 

0.000000000 

0.776583865 

0.000000000 

0.604190859 



theta/pi 

0.000000000 

0.750000000 

0.000000000 

-0.250000000 

0.000000000 

0.686517318 

0.000000000 

-0.469732718 

0.000000000 

0.472956638 



#sts 

2 

18 

34 

115 

196 

452 

708 

1333 

1958 

3254 




Hh 



U[1 52] edges: 7 blocks: 2 orient: + 



0 






U[370] edges: 8 blocks: 2 orient: - 



y- 



dabcgef jhilknmpo 
■ gpind jamkochlefb 



hO v32 kinplchgma jobf ed 







blocks: 


2 orient: - 


n 


1 


Q_ 


33-1 


i 


LJ 1 



U[1044] edges: 9 blocks: 2 orient:- U[1845] edges: 9 blocks: 2 orient: + U[2521] edges: 9 blocks: 3 orient: + 




tr 







I? 




Q_D 

L 



qp 



U[2634] edges: 9 blocks: 3 orient: 

q 




m 



•SI 



U[631] edges: 8 blocks: 1 orient:-!- U[1077] edges: 9 blocks: 2 orient: + U[1846] edges: 9 blocks: 2 orient: + U[2573] edges: 9 blocks: 1 orient: + U[3008] edges: 9 blocks: 3 orient:- 

<n’i 



"I 

CED 



U[961] edges: 9 blocks: 2 orient:- 

HP 



[321 9] edges: 



U[1777] edges: 9 blocks: 2 orient:-!- U[1943] edges: 9 blocks: 1 orient:- U[2575] edges: 9 blocks: 1 orient:-!- 



1 L[=r l 

U[321 9] edges: 9 blocks: 2 orient: + 



DQf c fkn ^lHi eS 



-h 1 1 



Irh 
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U[38] edges: 6 blocks: 1 orient: - 



(3) 



2 blinks 



r 


r^ 4 #ts(f u II) 1 

mod 


theta/pi 


#sts 


03 


2.000000000 


0.000000000 


8 


04 


3.000000000 


0.000000000 


40 


05 


4.000000000 


0.000000000 


152 


06 


5.000000000 


0.000000000 


475 


07 


6.000000000 


0.000000000 


1280 


08 


7.000000000 


0.000000000 


3072 


09 


8.000000000 


0.000000000 


6720 


10 


9.000000000 


0.000000000 


13629 


11 


10.000000000 


0.000000000 


25960 


12 


11.000000000 


0.000000000 


46904 



L 



(0)2 11 blinks 



U[523] edges: 8 blocks: 1 orient: 




a 

01 

g 





r 40 #ts(full) 


936 




r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


2 


04 


0 . 923879533 


-0.500000000 


18 


05 


0 . 000000000 


0.000000000 


34 


06 


0.211324865 


0.000000000 


115 


07 


0 . 000000000 


0.000000000 


196 


08 


0 . 631370135 


0.868754838 


452 


09 


0 . 000000000 


0.000000000 


708 


10 


0.569259632 


0.258655420 


1333 


11 


0 . 000000000 


0.000000000 


1958 


12 


1 . 106237596 


-0.561550362 


3254 



npm . cabfdeighl jk 
yuin - i jdclgfkabhe 
hO v24 kegjhalbdifc 



dabegef jhimklpnorqts 
y ' gqpldkamof jesbrtnihc 



hO v40 kmf otqhgbpanildrcs je 



U[39] edges: 6 blocks: 1 orient: + U[389] edges: 8 blocks: 1 orient: - 



U[494] edges: 8 blocks: 1 orient: - 



U[1388] edges: 9 blocks: 2 orient:- 



locks: 

a 



dt 



] 6 g)(S& 



U[378] edges: 8 blocks: 2 orient: - U[436] edges: 8 blocks: 1 orient: - 






U[657] edges: 8 blocks: 2 orient: - 

CL 



U[1402] edges: 9 blocks: 3 orient: - 



U[388] edges: 8 blocks: 1 orient: - U[478] edges: 8 blocks: 1 orient: - 



C 2 1 1 eg] 




cSl 



1 : . ypi 



1 



U[1 325] edges: 9 blocks: 3 orient: - 



I 



Id 

I 



6i 



o (0)4 28 blinks 



I450 #tS(full) 11 



U[41] edges: 6 blocks: 1 orient: + 

Id 



U[325] edges: 8 blocks: 1 orient: - U[477] edges: 8 blocks: 1 orient: - 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


-0.250000000 


2 


04 


0.707106781 


-0.375000000 


18 


05 


0.811393378 


-0.874367653 


34 


06 


0.577350269 


0.333333333 


115 


07 


0.319862614 


-0 . 456301736 


196 


08 


0.579470825 


-0.768826703 


452 


09 


1.402164704 


0.682886658 


708 


10 


1.299053047 


0.160087595 


1333 


11 


0.993940357 


-0.174214946 


1958 


12 


1 . 106024861 


-0.716482360 


3254 


gem: 


dabegef jhimklon 




jmledcognaifbkh 








-FP 



c 








L 


-pi 




c 







U[44] edges: 6 blocks: 2 orient: - 



U[354] edges: 8 blocks: 1 orient: - U[576] edges: 8 blocks: 1 orient: - 



(SicSi 



s 



U[287] edges: 8 blocks: 1 orient: - 



U[442] edges: 8 blocks: 1 orient: - U[874] edges: 9 blocks: 1 orient: - 



hO v30 k jglbncaoehdfmi 



' [^] [cp 1 ' [f^ 



U[967] edges: 9 blocks: 2 orient: + U[1383] edges: 9 blocks: 2 orient: + 






U[2043] edges: 9 blocks: 1 orient: - U[2632] edges: 9 blocks: 3 orient: - 

ri- Qrl 



U[3013] edges: 9 blocks: 3 orient: + 



U[1330] edges: 9 blocks: 3 orient: + U[1570] edges: 9 blocks: 2 orient: + U[2543] edges: 9 block ient:- U[2771] edges: 9 blocks: 2 orient: 



72 SI ® 



L 

I 



-m 





Q Cf- 



3 




i ^ 

U[3319] edges: 9 blocks: 3 orient:- 

Ep 



U[1363] edges: 9 blocks: 2 orient:- U[1843] edges: 9 blocks: 2 orient:- U[2604] edges: 9 blocks: 4 orient:- U[2991] edges: 9 blocks: 1 orient: + U[3338] edges: 9 blocks: 4 orient:- 









U[3346] edges: 9 blocks: 3 orient: + U[3414] edges: 9 blocks: 4 orient:- 



U[3362] edges: 9 blocks: 3 orient: + 



car 



6 n 



(0)2' 35 blinks 



U[46] edges: 6 blocks: 2 orient: 4 

CL 



^ #ts(full) 1 



'202 



-b 



U[3369] edges: 9 blocks: 4 orient: - 



5=^1 Q&t 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


2 


04 


0.923879533 


0.500000000 


10 


05 


0.000000000 


0.000000000 


18 


06 


0.788675135 


1 . 000000000 


45 


07 


0.000000000 


0.000000000 


72 


08 


0.808906139 


-0.509007516 


136 


09 


0.000000000 


0.000000000 


200 


10 


0.886233714 


0.033860236 


325 


11 


0.000000000 


0.000000000 


450 


12 


0.885374210 


0.598867484 


666 


gem: 


dabegef jhilknm 




j lnedchgmaibkf 
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U[74] edges: 7 blocks: 1 orient: - 

n 

c 



U[577] edges: 8 blocks: 1 orient: - U[807] edges: 9 blocks: 2 orient: + 



I§] (%] L : <i; £3 [Gfe S 'S) 



U[1074] edges: 9 blocks: 2 orient:- 

IT 



U[1631] edges: 9 blocks: 2 orient: 

nP 



B 



a 



U[134] edges: 7 blocks: 3 orient:- 



fin QGi 



U[665] edges: 8 blocks: 2 orient: - U[957] edges: 9 blocks: 2 orient: + 

r-ra-P 



U[1079] edges: 9 blocks: 2 orient: + U[1755] edges: 9 blocks: 1 orient:- 






U[360] edges: 8 blocks: 2 orient: - 

n 

crp 



U[800] edges: 9 blocks: 2 orient:- U[1 041 ] edges: 9 blocks: 2 orient: + 



U[1082] edges: 9 blocks: 2 orient:- 

QILd 



U[1853] edges: 9 blocks: 2 orient:- 



fa 4] Oj s (©}■ ® H li 



U[1855] edges: 9 blocks: 2 orient:- U[2004] edges: 9 blocks: 2 orient:- U[2326] edges: 9 blocks: 1 orient: + 












U[2538] edges: 9 blocks: 4 orient: - 

n 







□~5~| 




HlE] 

fell] . 'fD Gj|g] Gsg] c fjp-| ; y c jjai 



U[2877] edges: 9 blocks: 6 orient: 

CL 




[R 



Lp 



U[1933] edges: 9 blocks: 1 orient: + U[2041] edges: 9 blocks: 1 orient: + U[2502] edges: 9 blocks: 1 orient: + U[2539] edges: 9 blocks: 4 orient:- U[2881] edges: 9 blocks: 6 orient: - 



r» i 



cJl 



U[1941] edges: 9 blocks: 1 orient:- U[2073] edges: 9 blocks: 3 orient: + U[2526] edges: 9 blocks: 3 orient: + U[2777] edges: 9 blocks: 2 orient: + U[2899] edges: 9 blocks: 5 orient:- 



®iSSj3a®jSi][§-ijat)i25.o 






[y 



U[2903] edges: 9 blocks: 5 orient: 4 

HI 






U[3337] edges: 9 blocks: 5 orient: 4 






o.c@ 



to 



U[738] edges: 8 blocks: 3 orient: - 






U[757] edges: 8 blocks: 2 orient: 4- 




-F 



U[2909] edges: 9 blocks: 3 orient: 

CL| 



'0 



>12 (0)2 9 blinks 



,30 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



i 117 #ts(full) 4 

mod 

0 . 000000000 
1.224744871 
0 . 000000000 
1.265417925 
0 . 000000000 
1.249301246 
0 . 000000000 
1.239329173 
0 . 000000000 
1.257994351 - 



U[47] edges: 6 blocks: 1 orient: 

as 



theta/pi 

000000000 

195913276 

000000000 

426740081 

000000000 

677203521 

000000000 

939446825 

000000000 

795952264 



#sts 

4 

16 

44 

107 

224 

432 

768 

1293 

2068 

3184 



c 



3 



gp p 



U[303] edges: 8 blocks: 2 orient: 

on 






U[269] edges: 8 blocks: 1 orient: - 

71- 




U[519] edges: 8 blocks: 1 orient: 4 

HT 







U[291] edges: 8 blocks: 1 orient: - 



dab c g e f jhimklon 
ge ■ jimednhgkabfolc 
hO v30 nf lkhbamod jcegi 




Sr 

r=S 



U[584] edges: 8 blocks: 1 orient: 

m- 



5 



T 



-H I 



U[48] edges: 6 blocks: 1 orient: 4- 



13 (1)2 20 blinks 



#ts(full) 2 

mod 

0 . 000000000 
1 . 000000000 
0 . 000000000 
1.000000000 - 
0 . 000000000 
1 . 000000000 
0 . 000000000 
1.000000000 - 
0 . 000000000 
1 . 000000000 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



theta/pi 
0 . 000000000 
0 . 625000000 
0 . 000000000 
-0.500000000 
0 . 000000000 
0 . 437500000 
0 . 000000000 
■0 . 600000000 
0 . 000000000 
0.375000000 



#sts 

4 

16 

44 

107 

224 

432 

768 

1293 

2068 

3184 




CO 



[¥pp 



U[309] edges: 8 blocks: 2 orient: 

on 



i£l 



U[55] edges: 6 blocks: 2 orient:- U[411] edges: 8 blocks: 5 orient: 4- 



5 ) 



If 



U[304] edges: 8 blocks: 2 orient: 4- U[416] edges: 8 blocks: 2 orient: 4 - 



c abfd e ighk jml 
gem ' imdcbkf jalghe 






U[421] edges: 8 blocks: 2 orient: 4 



h0 v26 lgka jhbfeimdc 

U[518] edges: 8 blocks: 1 orient: 4 - U[1279] edges: 9 blocks: 4 orient:- U[2884] edges: 9 blocks: 4 orient:- U[3210] edges: 9 blocks: 4 orient:- 



^ H c? . • [pi ^ B] 



U[428] edges: 8 blocks: 4 orient: - 

drzai 



[445] edges: 8 blocks: 3 orient: 



U[61 8] edges: 8 blocks: 1 orient: - 

rE^I 



U[1282] edges: 9 blocks: 4 orient:- U[2889] edges: 9 blocks: 4 orient: 4- 





U[3213] edges: 9 blocks: 4 orient:- 

Cl. 






U[445] edges: 8 blocks: 3 orient:- U[619] edges: 8 blocks: 1 orient:- U[1917] edges: 9 blocks: 2 orient: 4- U[2913] edges: 9 blocks: 3 orient: 4- 



t> r r@lj| r 7 



rz 

I — 
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14 (0)5 9 blinks 



r 


r] 6 #ts(fu II) 1 

mod 


theta/pi 


#sts 


03 


0.707106781 


1.000000000 


4 


04 


0.500000000 


0.000000000 


16 


05 


0.000000000 


0.000000000 


44 


06 


0.288675135 


1.000000000 


107 


07 


0 . 521120889 


0.000000000 


224 


08 


0 .461939766 


1.000000000 


432 


09 


0 . 303012985 


0.000000000 


768 


10 


0 . 000000000 


0.000000000 


1293 


11 


0.230530019 


1.000000000 


2068 


12 


0 . 394337567 


0.000000000 


3184 



U[51] edges: 6 blocks: 5 orient: 

2K 



U[2509] edges: 9 blocks: 5 orient: - 



U[3028] edges: 9 blocks: 3 orient: - 




Led" 



fi]'K 5 



U[1 83] edges: 7 blocks: 6 orient: - 



U[2514] edges: 9 blocks: 5 orient: - 



U[3033] edges: 9 blocks: 4 orient: - 



as fwi® £]{•(«-' 



□ □ 

U[723] edges: 8 blocks: 3 orient: - 



U[3027] edges: 9 blocks: 3 orient: - 



U[3351] edges: 9 blocks: 4 orient:- 



nerrr cabfdeh 9 
ueMI - hedcbgf a 

h0v16 gdfbahec 






l_!±J 



r\f @- 







J^iD 



U[52] edges: 6 blocks: 3 orient: - 



U[348] edges: 8 blocks: 3 orient: - 



U[443] edges: 8 blocks: 3 orient: - 



>15 (0)2^ 13 blinks 



r? 5 4 #ts (full) 2 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


1.224744871 


0.195913276 


16 


05 


0.000000000 


0.000000000 


44 


06 


1.382274793 


0.117811240 


107 


07 


0.000000000 


0.000000000 


224 


08 


1.460370991 


-0.031973990 


432 


09 


0.000000000 


0.000000000 


768 


10 


1.477069905 


-0.215496875 


1293 


11 


0.000000000 


0.000000000 


2068 


12 


1.455875392 


-0.420968007 


3184 



*B) 




f 


1 


n 


J±. 


J 



U[307] edges: 8 blocks: 2 orient: 




U[418] edges: 8 blocks: 2 orient:- 







U[341] edges: 8 blocks: 3 orient: - 



nom- dabchef g jilk 
yuin - jlfedcbkhaig 
hO v24 khgiajcblfed 



I 3 iJs 



U[422] edges: 8 blocks: 2 orient: 

Q 




■S 



1 



U[789] edges: 9 blocks: 1 orient: - 

n i — 






ZD 



U[791] edges: 9 blocks: 1 orient:- U[2914] edges: 9 blocks: 3 orient:- 

l — 



a 






6i 



U[54] edges: 6 blocks: 1 orient: + 



6 ( 2 ) 



18 blinks 



U[1274] edges: 9 blocks: 4 orient: + 




iir 



U[1276] edges: 9 blocks: 4 orient: + 



4 





r ,4 #ts(full) 


2 




r 


mod 


theta/pi 


#sts 


03 


1.414213562 


0.000000000 


4 


04 


1 . 000000000 


0.000000000 


16 


05 


0.874032049 


-0.300000000 


44 


06 


1 . 732050808 


-0.333333333 


107 


07 


2.000000000 


-0.242116129 


224 


08 


1 . 473625758 


-0.215694166 


432 


09 


1 . 414213562 


-0.388888889 


768 


10 


2.236067977 


-0.400000000 


1293 


11 


2.449489743 


-0.315876160 


2068 


12 


1 . 880398464 


-0.293951872 


3184 
















U[56] edges: 6 blocks: 2 orient: - 



0 ® 



U[1 71 ] edges: 7 blocks: 2 orient: - 



c abfd e ighk jml 
yem - imdckgf elbha j 
hO v26 ehg jalmbdif kc 



□ 



U[203] edges: 8 blocks: 1 orient: - U[41 7] edges: 8 blocks: 2 orient: - 








© 



a 

: 1 orie 

©) B 



U[1 400] edges: 9 blocks: 1 orient: - 



U[1949] edges: 9 blocks: 1 orient:- U[1998] edges: 9 blocks: 1 orient: - 



U[342] edges: 8 blocks: 3 orient: + U[794] edges: 9 blocks: 1 orient: + 




cjd 



0 




U[1 609] edges: 9 blocks: 2 orient: 



£ 



U[1969] edges: 9 blocks: 1 orient:- 



U[350] edges: 8 blocks: 1 orient: + U[1288] edges: 9 blocks: 4 orient:- U[1947] edges: 9 blocks: 1 orient: + U[1 972] edges: 9 blocks: 1 orient:- Iges: 9 blocks: 2 orient:- 



© E 



. . a 

U[1972] edges: 9 blocks: 1 orier 

@si ffl 



U[2000] edges: 9 blocks: 1 orient: - 

a 




EDI 



Lk 



m 



r^- 

CD 


(0) 6 1 4 blinks 








rif #ts (full) 1 






r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


2 


04 


0.923879532 


-0.750000000 


18 


05 


0.000000000 


0.000000000 


34 


06 


1.581138830 


0 . 102416382 


115 


07 


0.000000000 


0.000000000 


196 


08 


1.503987945 


0.875000000 


452 


09 


0.000000000 


0.000000000 


708 


10 


1 . 972944708 


-0 . 400000000 


1333 


11 


0.000000000 


0.000000000 


1958 


12 


1 . 877566278 


0.308808229 


3254 


gem: 


dabcgef jhimklonqpsr 
jipodnhgracqfmeksbl 





U[57] edges: 6 blocks: 2 orient: 



U[3167] edges: 9 blocks: 4 orient: - 




U[775] edges: 8 blocks: 3 orient: - 






pc- 




u 


la 



U[3152] edges: 9 blocks: 4 orient: 



V US 
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U[58] edges: 6 blocks: 2 orient: - 



U[31 59] edges: 9 blocks: 4 orient:- 



8 ( 1 ) 



6 blinks 



rf- #ts(f u II) 4 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


1.000000000 


0.000000000 


18 


05 


2.000000000 


0.000000000 


34 


06 


2.000000000 


0.000000000 


115 


07 


2.000000000 


0.000000000 


196 


08 


3.000000000 


0.000000000 


452 


09 


3.000000000 


0.000000000 


708 


10 


3.000000000 


0.000000000 


1333 


11 


4.000000000 


0.000000000 


1958 


12 


4.000000000 


0.000000000 


3254 



52 . IS (351 ® 



U[571] edges: 8 blocks: 1 orient: + 



UJ 



U[3171] edges: 9 blocks: 4 orient: 

ELE 

iu li 




U[772] edges: 8 blocks: 3 orient: - 



U[3242] edges: 9 blocks: 3 orient: - 



ca bfd e ighl jkmnp o 
■ iodcn jf lagepbkmh 
hO v32 kem jhpnbdioclgaf 



E cE Si ® 



[3 



% 



>19 (1) 



10 blinks 



r 


4° #ts(f u II) 2 

mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


0.000000000 


0.000000000 


10 


05 


0.381966011 


0.000000000 


18 


06 


1.000000000 


0.000000000 


45 


07 


0.198062264 


0.000000000 


72 


08 


0.414213562 


1 . 000000000 


136 


09 


0.226681597 


1.000000000 


200 


10 


0.236067978 


1.000000000 


325 


11 


0.011386646 


1.000000000 


450 


12 


0.267949192 


0.000000000 


666 



U[59] edges: 6 blocks: 1 orient: + 



U[472] edges: 8 blocks: 1 orient: + U[689] edges: 8 blocks: 1 orient: + 




fete 




m 



U[281] edges: 8 blocks: 1 orient: 

i : — 

C 



U[480] edges: 8 blocks: 1 orient: - 



B 






U[964] edges: 9 blocks: 2 orient: 

fi}° 

dLi 



tei 



U[373] edges: 8 blocks: 2 orient: - 



U[633] edges: 8 blocks: 1 orient: - 



U[1307] edges: 9 blocks: 2 orient: - 



dabcigaf jhimklp n ° r qt s 
" ' jnkmdtqgoacpebirhslf 
hO v40 If sokiapbe jgqmrtndch 



mi tetel 



U[1407] edges: 9 blocks: 3 orient: 4 






U[65] edges: 6 blocks: 6 orient: - 



U[125] edges: 7 blocks: 4 orient:- 



20 (0)6 19 blinks 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



I33 #ts(full) 20 

mod 

0 . 000000000 
0.923879532 - 

0 . 000000000 
0 . 707106781 
0 . 000000000 
0 . 587937801 
0 . 000000000 
0 . 563522005 
0 . 000000000 
0.500000000 - 



theta/pi 

000000000 

750000000 

000000000 

750000000 

000000000 

375000000 

000000000 

000000000 

000000000 

375000000 



#sts 



7^3 

U[99] edges: 7 blocks: 3 orient: - 



£b 



w 



—U 




9 

10 

11 



U[1 01 ] edges: 7 blocks: 2 orient: 4- U[1071] edges: 9 blocks: 2 orient: - 



dabcgefjhilk 
^ ' jiledckgbahf 
hO v24 hjgfkdcaelib 



• te) te ’ ^ HE 



U[1 1 32] edges: 9 blocks: 3 orient:- U[1822] edges: 9 blocks: 2 orient:- U[2358] edges: 9 blocks: 2 orient: 

§ 



te t® fefe 3)^1 



U[1358] edges: 9 blocks: 3 orient: 4- U[1879] edges: 9 blocks: 2 orient:- U[2359] edges: 9 blocks: 2 orient:- 

ci-R — 



© m ® he 




U[3281] edges: 9 blocks: 4 orient: + 



P 5 S 



U[1480] edges: 9 blocks: 4 orient:- U[2328] edges: 9 blocks: 1 orient: 4 - U[2508] edges: 9 blocks: 5 orient:- U[3026] edges: 9 blocks: 3 orient:- 




nr 



lEf) ] 

1 — >=h 






7 1 


(0) 7 1 3 blinks 






rf #ts (full) 


178 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


-0 . 500000000 


2 


04 


0.500000000 


-0.250000000 


66 


05 


0 . 928333668 


0.975632347 


130 


06 


0.288675135 


0.000000000 


859 


07 


0.000000000 


0.000000000 


1588 


08 


0 .191341716 


0.625000000 


5684 


09 


1.066553429 


-0.002901947 


9780 


10 


0 .861803399 


-0.951264694 


25405 


11 


0 . 686394206 


0.961668565 


41030 


12 


1.024616848 


0.087731235 


87686 


gem: 


dabchef gki jnlmqopsrut 
hpltduranf ckosmbgqie j 





U[66] edges: 7 blocks: 1 orient: 4- 



: H 



U[1 683] edges: 9 blocks: 1 orient: 4- 



[~ -S3 



I'W' 



U[2453] edges: 9 blocks: 1 orient: - 



7 1 
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U[67] edges: 7 blocks: 2 orient: + 



U[484] edges: 8 blocks: 1 orient: 



(0) 9 22 blinks 





l-g 6 #tS(fU II) 


11 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


40 


05 


0 .798872081 


-0.254068341 


140 


06 


0 . 500000000 


-0.500000000 


515 


07 


0.327985278 


-0.757883871 


1376 


08 


0 . 732537816 


1.000000000 


3504 


09 


0 . 707106781 


0.722222222 


7680 


10 


0 . 638196601 


0.508136683 


16005 


11 


0.927761389 


0.348422102 


30580 


12 


0.790569415 


0.102416382 


56056 



m\ 



CL 







U[808] edges: 9 blocks: 2 orient: 4 




Q 



L Rn 



U[89] edges: 7 blocks: 1 orient: - 



U[734] edges: 8 blocks: 5 orient: 4- U[927] edges: 9 blocks: 2 orient: - 



t> • (c||)] • fjrj J||5 20] ^ 



U[413] edges: 8 blocks: 2 orient: - 



U[750] edges: 8 blocks: 4 orient: - 



npm- cabfdeighk jml 
yum - imdcb j f kaglhe 
hO v26 mgk jlcbadifeh 









h- 

CB 



W 









U[1750] edges: 9 blocks: 1 orient:- U[2095] edges: 9 blocks: 2 orient: 4- U[2430] edges: 9 blocks: 1 orient: 4- U[3397] edges: 9 blocks: 5 orient: + 






[2430] edges: 9 blocks: 1 orient: -I 

tog®) 



fll 









£ 







(0)9 13 blinks 



U[68] edges: 7 blocks: 2 orient: - 





r 82 #ts (full) 


67 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


40 


05 


0.371748034 


-0.600000000 


140 


06 


0.500000000 


0.500000000 


515 


07 


0.689972794 


0.201069308 


1376 


08 


1 . 115221249 


0.000000000 


3504 


09 


0.707106781 


-0.388888889 


7680 


10 


0.138196601 


-0.800000000 


16005 


11 


0.358106204 


0.503910557 


30580 


12 


0.790569415 


-0.102416382 


56056 


gem: 


dabcgef jhilknmpo 
gphndialom jckefb 






U[1464] edges: 9 blocks: 1 orient:- 

ffiiri 



U[843] edges: 9 blocks: 1 orient: - 



U[1675] edges: 9 blocks: 2 orient: 



C 


Tl") 







U[1 335] edges: 9 blocks: 1 orient: - 



hO v32 oikfpdmglanbhc je 





U[2542] edges: 9 blocks: 2 orient:- U[3113] edges: 9 blocks: 1 orient:- 




el: 



3 




(0) 7 9 blinks 



CEP 



ej 



r 88 #ts(full) 4 



U[2633] edges: 9 blocks: 3 orient: - 

("1 rf 



IB l^J 

U[3072] edges: 

& 



U[3072] edges: 9 blocks: 1 orient: 4 



LpH 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.500000000 


2 


04 


0.500000000 


-0.750000000 


34 


05 


0.601500955 


0.100000000 


66 


06 


0.288675135 


0.000000000 


309 


07 


0.314692123 


-0.214285714 


552 


08 


0.191341716 


-0.125000000 


1576 


09 


0.787310873 


0.329402082 


2600 


10 


0.361803399 


0.800000000 


5725 


11 


0.570982093 


-0.334042779 


8850 


12 


0.198687476 


0.377285205 


16626 


gem: 


dabcgef jhimklonqpsr 
jsmedclgporhf iankqb 





hO v38 igsnhormak jdelpf cbq 



U[1318] edges: 9 blocks: 5 orient: - 



U[1543] edges: 9 blocks: 1 orient:- U[1957] edges: 9 blocks: 5 orient: + U[2397] edges: 9 blocks: 1 orient: 4- U[3363] edges: 9 blocks: 6 orient: 4- 



[3435] edges: 9 blocks: 6 orient 



U[1818] edges: 9 blocks: 2 orient: 4- U[2100] edges: 9 blocks: 2 orient:- U[2503] edges: 9 blocks: 1 orient: 4- U[3433] edges: 9 blocks: 7 orient: - 



U[2160] edges: 9 blocks: 1 orient:- 






cfn 



U[2258] edges: 9 blocks: 1 orient: - 



twig 



U[2342] edges: 9 blocks: 1 orient: - 







U[69] edges: 7 blocks: 1 orient: 4 



. --rg 



U[994] edges: 9 blocks: 1 orient: 4 



®l IH 



iU 



U[1001] edges: 9 blocks: 1 orient:- 



'd®1 m 



JD 



U[1247] edges: 9 blocks: 1 orient:- U[21 1 5] edges: 9 blocks: 1 orient:- 











f 


D 






. B 


i 


i 





(0)3 9 blinks 



U[70] edges: 7 blocks: 1 orient: 4- 

n 



,36 



#ts(full) 7 



U[1 559] edges: 9 blocks: 1 orient: - U[2476] edges: 9 blocks: 1 orient: + 



— f ~l~h Lq_ 

lug 



ZJ 



U[1661] edges: 9 blocks: 1 orient: 4- U[2960] edges: 9 blocks: 1 orient:- 



ri^ 3 ..*71 bstn 



r 


mod 


theta/pi 


Ists 


03 


0.707106781 


0.500000000 


2 


04 


0.500000000 


0.750000000 


34 


05 


0.601500955 


-0.500000000 


66 


06 


0.500000000 


-0.500000000 


309 


07 


0 .754441187 


0.009691766 


552 


08 


0.079256334 


0.125000000 


1576 


09 


0 . 447090679 


-0.921891136 


2600 


10 


0.361803399 


0.000000000 


5725 


11 


0.630267734 


-0.900938496 


8850 


12 


0.570930726 


-0 . 712566479 


16626 


gem: 


dabcgef jhimklpnorq 
jqkmdphgf rcnelbioa 





g ]m 



U[502] edges: 8 blocks: 2 orient: 4 




can 



U[1494] edges: 9 blocks: 2 orient:- 



&9P 
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U[1667] edges: 9 blocks: 1 orient: + U[2483] edges: 9 blocks: 1 orient: + 






pT I 

rEIi 




[1 



( 0 ) 2 ' 



.30 



'1179 



25 blinks 
#ts(full) 2 



U[71] edges: 7 blocks: 1 orient: + 

CU 




U[2119] edges: 9 blocks: 1 orient: - 



U[2734] edges: 9 blocks: 2 orient: - 



[ 



HE 




Qc§ 






U[2444] edges: 9 blocks: 1 orient: + U[3042] edges: 9 blocks: 2 orient: - 



oa eg- ai 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.382683432 


1 . 000000000 


30 


05 


0.000000000 


0.000000000 


104 


06 


0.788675135 


1 . 000000000 


367 


07 


0.000000000 


0.000000000 


960 


08 


0.693519923 


0.500000000 


2440 


09 


0.000000000 


0.000000000 


5248 


10 


0.504018894 


0.659776119 


10997 


11 


0.000000000 


0.000000000 


20712 


12 


0.872221707 


0.269458789 


38206 




E 



U[656] edges: 8 blocks: 2 orient: 4 

n 



& 



d] 



U[719] edges: 8 blocks: 2 orient: - 



dabcgef jhimklon 
' jnmedclgoabhf ki 



1 . waun J. aj. 

i ^ J h0 v30 lghmanbcf o jedik 




C 



M 



U[759] edges: 8 blocks: 4 orient: 4 



U[1069] edges: 9 blocks: 2 orient: - 



U[1 409] edges: 9 blocks: 3 orient: - 



U[1748] edges: 9 blocks: 1 orient:- U[1841] edges: 9 blocks: 2 orient:- 






Cl D 

U[814] edges: 9 blocks: 2 orient: 4- 

0 






[TLetI 







U[1078] edges: 9 blocks: 2 orient:- 



IS p 11 (g 



U[1412] edges: 9 blocks: 3 orient:- 

m 



U[1773] edges: 9 blocks: 2 orient:- 




rfll 



U[1 934] edges: 9 blocks: 1 orient: - 

rOPI 




Pi U 



U[907] edges: 9 blocks: 1 orient:- U[1331] edges: 9 blocks: 3 orient: 4- U[1741] edges: 9 blocks: 1 orient: 4- 




m 



s 




Bill 




m 



Id 

J | 



U[1 775] edges: 9 blocks: 2 orient:- U[1935] edges: 9 blocks: 1 orient:- 

rRiSl 



Saite Tfep (SSI EM 



U[1939] edges: 9 blocks: 1 orient: 4- U[2327] edges: 9 blocks: 1 orient: 4- U[2817] edges: 9 blocks: 1 orient:- 



±5 



ajz 



Up 



(0)7' 



Wi 



A 6 



7 blinks 
#ts(f u II) 38 



U[1940] edges: 9 blocks: 1 orient: 4- U[2572] edges: 9 blocks: 1 orient:- 









U[2036] edges: 9 blocks: 1 orient:- U[2815] edges: 9 blocks: 1 orient:- 






03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0.707106781 
0.500000000 
0 . 928333668 
0.288675135 
1 .181577136 
0.349854384 
0 . 647625440 
0 .861803399 
0 . 810567748 
0.394337567 



theta/pi 
.500000000 
.250000000 
. 624367653 
.000000000 
. 852483549 
. 625000000 
. 998916674 
.248735306 
.895827985 
. 250000000 



#sts 

2 

34 

66 

309 

552 

1576 

2600 

5725 

8850 

16626 



dabcgef jhimklpnosqrvtuxw 
" 1 mof edcrgtw jpauslnhbxqkvi 
hO v48 out j lqaxkpihnmgdvwcsbf re 



U[77] edges: 7 blocks: 1 orient: + 



U[1 760] edges: 9 blocks:! orient: + U[2751] edges: 9 blocks:! orient- 



^ jj] Sg [Jig y : S 



( 0 ) 



50 blinks 



U[1545] edges: 9 blocks: 1 orient:- U[2554] edges: 9 blocks: 2 orient:- 





l L rp 



Li 




F 0 

LcEFT 



U[1627] edges: 9 blocks: 1 orient:- 



a 

U[2750] edges: 9 blocks: 1 orient: 



.a ft 



[y . eg 





i? 4 #ts(full) 


250 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.000000000 


34 


05 


0.573741760 


0.524367653 


66 


06 


0.288675135 


0.000000000 


309 


07 


0.562859611 


0.131583733 


552 


08 


0.574025149 


0.000000000 


1576 


09 


0.560862388 


0.614713039 


2600 


10 


0.329179607 


0 . 951264694 


5725 


11 


0.394017849 


0.645240884 


8850 


12 


0 .460571866 


0.130073469 


16626 



dabcgef jhimklonqp 
■ jipodlqgbacfnmekh 



U[78] edges: 7 blocks: 1 orient: + 



U[165] edges: 7 blocks: 1 orient: - 



U[812] edges: 9 blocks: 2 orient: - 



h0 v34 qgn jpkocfmiedhbla 

U[1010] edges: 9 blocks: 1 orient:- U[1165] edges: 9 blocks: 1 orient: 4- 



Ji 



p 




n Oft 



pti 



U[88] edges: 7 blocks: 1 orient: - 



U[176] edges: 7 blocks: 1 orient: - 



U[925] edges: 9 blocks: 2 orient: - 








C 



a 



f®l 



q-f 



l~i — 1 




m 







[t 



U[1018] edges: 9 blocks: 1 orient:- U[1216] edges: 9 blocks: 1 orient:- 



m 







a 



U[93] edges: 7 blocks: 1 orient: - 



t> : 






U[749] edges: 8 blocks: 4 orient: 



G0 



hp 



U[933] edges: 9 blocks: 2 orient: 4- U[1096] edges: 9 blocks: 1 orient: 4- U[1250] edges: 9 blocks: 1 orient:- 

FP 



RSI 
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U[1259] edges: 9 blocks: 1 orient:- U[1447] edges: 9 blocks: 1 orient:- 



© ®tj] ®] E] 



U[1420] edges: 9 blocks: 1 orient: 4 



=HIJ 

U[1509] edges: 9 blocks: 3 orient: 



U[1541] edges: 9 blocks: 1 orient: 4- U[1622] edges: 9 blocks: 1 orient:- U[1693] edges: 9 blocks: 2 orient: 



±> 



1=1 ~) 







U[1549] edges: 9 blocks: 1 orient:- U[1646] edges: 9 blocks: 1 orient:- U[1817] edges: 9 blocks: 2 orient:- 



(gj® 



~ IP 



-a HUSl® '*ej 



(rm 



U[1430] edges: 9 blocks: 1 orient:- U[1523] edges: 9 blocks: 2 orient: - 



U[1560] edges: 9 blocks: 1 orient: 4- U[1676] edges: 9 blocks: 2 orient:- U[1823] edges: 9 blocks: 2 orient:- 

C 



pin &[%i m 



blocks: 2 

B 



U[1984] edges: 9 blocks: 1 orient:- 

n 




U[2147] edges: 9 blocks: 1 orient:- U[2209] edges: 9 blocks: 2 orient: 4- U[2341] edges: 9 blocks: 1 orient:- U[2497] edges: 9 blocks: 1 orient: - 



(§§> -2 [jp] y : n ftf] [ 0 % 



C 






CEP] 



U[2097] edges: 9 blocks: 2 orient:- U[2148] edges: 9 blocks: 1 orient: 4- U[2248] edges: 9 blocks: 1 orient:- U[2403] edges: 9 blocks: 1 orient:- 




m 



U[2755] edges: 9 blocks: 1 orient: - 

n 






U[2109] edges: 9 blocks: 1 orient: 4- U[2187] edges: 9 blocks: 1 orient: 4- U[2249] edges: 9 blocks: 1 orient: 4- U[2486] edges: 9 blocks: 1 orient:- U[2758] edges: 9 blocks: 1 orient:- 



[§ 



cfcp 1 



S 1 ® mSt & 



rh n ~i 



tj- 



U[2802] edges: 9 blocks: 2 orient:- U[3108] edges: 9 blocks: 1 orient: 4- 






U[79] edges: 7 blocks: 1 orient: 4- 



(1)3 9 blinks 



40 



#ts(full) 1810 



U[3023] edges: 9 blocks: 4 orient:- U[3125] edges: 9 blocks:1 orient: 4- 



& 






c!z 



U[3043] edges: 9 blocks: 2 orient: 4 



1]- 



iS-P 

U[2171] edges: 9 blocks: 1 

•' p 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

1.000000000 
1.000000000 
1.543361918 
1.000000000 
1 . 414213562 
1.000000000 
1.532088886 
2 . 127877827 
1.016298803 
1 . 931851652 



theta/pi 

-0.500000000 

0.250000000 

-0.624367653 

0.333333333 

-0.686455299 

0.375000000 

-0.944444444 

0.110914604 

0.890999892 

-0.333333333 



#sts 

4 

46 

152 

623 

1580 

4308 

9084 

19809 

36784 

69610 




m 



-p^p 



U[1232] edges: 9 blocks: 1 orient:- 






E !d 



dabcgef jhimklpnorqts 
® ‘ jioednlgbartfmcspkqh 
hO v40 loqhbsrmf n jpdktacgie 



U[1876] edges: 9 blocks: 2 orient:- 

1 






MJ 



U[2171] edges: 9 blocks: 1 orient:- U[2929] edges: 9 blocks: 2 orient: 4- 



-•nMI 



U[81] edges: 7 blocks: 1 orient: 4- 



10 (1)3 21 blinks 



24 



U[2354] edges: 9 blocks: 2 orient: - 

n 



U[2930] edges: 9 blocks: 2 orient: - 

a 






U[2404] edges: 9 blocks: 1 orient: 

CP 



U[3082] edges: 9 blocks: 2 orient: - 






03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



1 7 #tS(full) 1 

mod 

1 . 000000000 
0.000000000 
1.000000000 
1.000000000 
0.000000000 
1.000000000 
1 . 000000000 
0.000000000 
1.000000000 
1.000000000 



theta/pi 

0.500000000 

0.000000000 

0.700000000 

■0.666666667 

0.000000000 

■0.375000000 

0.277777778 

0.000000000 

0.590909091 

■0.750000000 



#sts 

4 

46 

152 

623 

1580 

4308 

9084 

19809 

36784 

69610 






U[87] edges: 7 blocks: 1 orient: - 



& 



U[1 13] edges: 7 blocks: 1 orient: - 



cabfdeighljk 
9 em - ildckgf jaheb 



h0 v24 kegjhalbdifc 




CEP 



cP 



U[182] edges: 7 blocks: 2 orient: 4- 






U[1 1 16] edges: 9 blocks: 1 orient: 

cm 



U[1238] edges: 9 blocks:1 orient:- U[2353] edges: 9 blocks: 2 orient:- U[2389] edges: 9 blocks:! orient:- 










1* 



L 



U[980] edges: 9 blocks:! orient:- U [ 1 1 17] edges: 9 blocks:! orient:- 




m 




CEF 



U[1875] edges: 9 blocks: 2 orient:- U[2362] edges: 9 blocks: 2 orient:- 

C 






U[2466] edges: 9 blocks: 1 orient: - 

©jig 1 



U[1063] edges: 9 blocks: 2 orient: 4 




am 



•s 



U[1 1 38] edges: 9 blocks: 3 orient: - 



U[1894] edges: 9 blocks:! orient: 4- U[2388] edges: 9 blocks:! orient:- U[2510] edges: 9 blocks: 5 orient:- 





m Pc: piri ; v Wi 
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U[2596] edges: 9 blocks: 4 orient: - 

Q 






-£] 




Lj 





U[2613] edges: 9 blocks: 4 orient: 4 




3 



U[2708] edges: 9 blocks: 1 orient: 4 

4i3b 



<s: 1 c 



CE 



U[86] edges: 7 blocks: 1 orient: 4- U[1798] edges: 9 blocks: 1 orient:- 



ii (i) 



9 blinks 






03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(full) 115 

mod 

1 . 000000000 
0 . 000000000 
0 . 618033989 
0 . 000000000 
1 . 856082398 
1 . 732050808 
0 .446475588 
1 . 328131026 
0.255700272 
2.236067978 



theta/pi 

000000000 

000000000 

200000000 

000000000 

604603779 

304086724 

277777778 

254068341 

136363636 

647583618 



#sts 

4 

30 

96 

339 

852 

2156 

4548 

9493 

17688 

32538 



[|±] 



U[977] edges: 9 blocks: 1 orient:- U[1891] edges: 9 blocks: 1 orient: - 



dabcgef jhimklpnorqts 
® ‘ jqtedshgmaf nrlkbpioc 



hO v40 qf kotlampc jbesdignrh 



”63 Ui : □ Efe 

U[1 585] edges: 

ifEsi 



U[1585] edges: 9 blocks:1 orient: 4- U[2393] edges: 9 blocks: 1 orient:- 



EJ 



3 



U[2394] edges: 9 blocks: 1 orient: 4 



c Bq 



<=14- 



7 1S 



U[90] edges: 7 blocks: 1 orient: - 



U[296] edges: 8 blocks: 1 orient: - 



(0)9 29 blinks 



# 



24 



'14 



U[3379] edges: 9 blocks: 3 orient: - 






U[3385] edges: 9 blocks: 2 orient: 4 



U[765] edges: 8 blocks: 7 orient: - 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(full) 14 

mod 

0 . 707106781 
0 . 500000000 
0.371748034 
0 . 500000000 
0 . 521120889 
0 .191341716 
0 . 000000000 
0 . 138196601 
0 . 422061281 
0.353553391 



theta/pi 

000000000 

000000000 

600000000 

500000000 

428571429 

000000000 

000000000 

800000000 

363636364 

250000000 



#sts 

4 

40 

140 

515 

1376 

3504 

7680 

16005 

30580 

56056 






U[140] edges: 7 blocks: 2 orient:- U[398] edges: 8 blocks:! orient: 4- 






J 



U[293] edges: 8 blocks:! orient: 4- U[610] edges: 8 blocks:! orient: - 



cabfdeighljk 
9 em - ilkc jgfeahdb 



h0 v24 lkigbhdf j cea 

U[932] edges: 9 blocks: 2 orient: 4- U[1312] edges: 9 blocks: 5 orient:- 



vgs] ^] ^ 



cTrT 



U[1566] edges: 9 blocks: 2 orient:- U[1954] edges: 9 blocks: 5 orient: - 



crET 



□ □ 

U[797] edges: 9 blocks: 2 orient: - 



~$~l f^| in 




3 



§1 E&i 



U[1047] edges: 9 blocks: 2 orient:- U[1521] edges: 9 blocks: 2 orient:- U[1568] edges: 9 blocks: 2 orient: 4- U[2096] edges: 9 blocks: 2 orient:- 



(g]H 'll gi 



U[823] edges: 9 blocks: 2 orient: - 



U[1053] edges: 9 blocks: 2 orient: 4- U[1522] edges: 9 blocks: 2 orient: 4- U[1746] edges: 9 blocks:! orient:- U[2099] edges: 9 blocks: 2 orient:- 



rfe] (y?- (!_y f|I] [^] Iip3 ^ 



U[2136] edges: 9 blocks:! orient: 4- 

Si, 



U[2728] edges: 9 blocks: 3 orient: - 



U[3316] edges: 9 blocks: 2 orient:- 



^4® 

[2300] edges: 9 blocks: 4 ori 



^3^ rxi 



cTi 






7 1 



3 (0) 3 37 blinks 



1 



4 4 



U[2300] edges: 9 blocks: 4 orient: 4- U[2739] edges: 9 blocks: 2 orient: 4- 



U[2433] edges: 9 blocks:! orient: 4- U[3051] edges: 9 blocks: 2 orient: 4- 






U[3051] edges: 

& 



U[3416] edges: 9 blocks: 8 orient:- 

nn G.P 




d-a] 



& 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(full) 4 

mod 

0.707106781 - 

0.500000000 
0.354591908 - 

0.500000000 
0.525331292 - 

0.303427098 
0.721399981 - 

0.125735421 - 

0 . 436318646 
0.668428582 - 



theta/pi 
0.500000000 
0.250000000 
0.224367653 
0.500000000 
0.120518584 
0.375000000 
0 . 177468763 
0.551264694 
0 . 657921191 
0.281953411 



tsts 

2 

18 

42 

141 

294 

696 

1272 

2493 

4150 

7186 



_ pm . dabcgef jhimklpnosqrutwv 
" ' jruwdkhgmafvslctpbiqone 



U[91] edges: 7 blocks: 1 orient: + 



U[987] edges: 9 blocks: 1 orient: - 



U[1 209] edges: 9 blocks: 1 orient: - 



h0 v46 rf isuplmqo jtwekbcvdgnah 
U[1 265] edges: 9 blocks: 1 orient: + U[1 491 ] edges: 9 blocks: 2 orient:- 



• • : rffil 




§tp ’ijp IS * ^ . 






U[156] edges: 7 blocks:! orient: 4- 



U[1 1 95] edges: 9 blocks: 1 orient: - 

Ii 



U[1252] edges: 9 blocks:! orient:- U[1418] edges: 9 blocks:! orient:- U[1639] edges: 9 blocks:! orient:- 



.• ] fe l%i E7 1 . (Kl S S 



U[831] edges: 9 blocks:! orient:- U[1196] edges: 9 blocks:! orient:- U[1253] edges: 9 blocks:! orient:- 






U[1433] edges: 9 blocks:! orient:- U[1649] edges: 9 blocks:! orient: 4- 



a 
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U[1719] edges: 9 blocks: 1 orient: + U[2156] edges: 9 blocks: 1 orient:- U[2255] edges: 9 blocks: 1 orient: - 



U[1859] edges: 9 blocks: 1 orient: 4 



LEJ 

U[21 58] edges: 9 blocks: 1 orient: 




m 



=3 

U[2265] edges: 9 blocks: 1 orient: - 

IThEb 






U[2344] edges: 9 blocks: 1 orient: 4- U[2477] edges: 9 blocks: 1 orient: - 

.□_cn 

L nnd 



c 






ZJ 



U[2422] edges: 9 blocks: 1 orient: 4- U[2492] edges: 9 blocks: 1 orient: - 



U^st) Uj 



d 



U[1987] edges: 9 blocks: 1 orient: 4 




crlTI 

[ gziD 



U[21 99] edges: 9 blocks: 1 orient: 4- 

c 



U[2270] edges: 9 blocks: 1 orient: 4- U[2424] edges: 9 blocks: 1 orient: 4- U[2725] edges: 9 blocks: 1 orient: - 



[§k| Sp 



M 



3 



U[2737] edges: 9 blocks: 2 orient:- U[3071] edges: 9 blocks: 1 orient:- U[3121] edges: 9 blocks: 1 orient: 4- 



"TLeep 

±L ' 

:ks: 1 




■EE. i 




L 



7 1 



4 (0)7' 32 blinks 



#ts(full) 1 



U[2966] edges: 9 blocks: 1 orient: - 



.2E Sit 



U[3074] edges: 9 blocks: 1 orient: 

p ^ I i i -i-i 



flft 

ZEE - 



U[3047] edges: 9 blocks: 2 orient:- U[31 15] edges: 9 blocks: 1 orient: + 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0.707106781 -0 
0.500000000 0 
0.229752921 0 
0.288675135 0 
0.707106781 -0 
0.732537816 0 
0.618213611 -0 
0.052786404 -0 
0.493224022 0 



theta/pi #sts 



2 

18 

42 



0.714957726 -0 



cabf deighk jml 
gem - imdcbkf jalghe 



U[94] edges: 7 blocks: 1 orient: 4- 



,500000000 
.750000000 
, 900000000 
,000000000 141 

,928571429 294 

.125000000 696 

,639541727 1272 

,800000000 2493 

.457962820 4150 

.345511799 7186 



U[1 68] edges: 7 blocks: 4 orient: + U[462] edges: 8 blocks: 2 orient: - 



h0 v26 ldfb jhmceiakg 

U[751] edges: 8 blocks: 4 orient: 4- 



U[1192] edges: 9 blocks: 3 orient:- 




bSl 



U[1 58] edges: 7 blocks: 1 orient: 4- U[177] edges: 7 blocks: 1 orient:- U[538] edges: 8 blocks: 1 orient: 4- U[991] edges: 9 blocks: 1 orient: 4- U[1 261 ] edges: 9 blocks: 1 orient:- 



E'Bfe] G?® ISptfe, ® HSl 



U[1 66] edges: 7 blocks: 1 orient:- 

El 



U[242] edges: 8 blocks: 2 orient: 4- U[732] edges: 8 blocks: 5 orient: 4- 



L 



l3) 



J 



U[1057] edges: 9 blocks: 3 orient:- 

a 



U[1314] edges: 9 blocks: 5 orient:- 






^ fjPf • : K3 Jfjg r ’ fe 

955] edges: 9 blocks: 5 orient: 4- U[2071] edges: 9 blocks: 3 orient:- U[2536] edges: 9 blocks: 4 orient 

• i • ei *31 E ; : . ]fl|j 



U[1415] edges: 9 blocks: 1 orient:- U[1645] edges: 9 blocks: 1 orient:- U[1955] edges: 9 blocks: 5 orient: 4- 



U[1512] edges: 9 blocks: 3 orient:- 

dm 



U[1677] edges: 9 blocks: 2 orient: 4- U[2057] edges: 9 blocks: 4 orient: 4- U[2312] edges: 9 blocks: 3 orient:- 



E: 






^ SI ® .. Ip 



U[2552] edges: 9 blocks: 2 orient: - 

Cl- 







U[1 636] edges: 9 blocks: 2 orient: 4 




1 n 


i 


Eb 


b 



U[1 715] edges: 9 blocks: 1 orient:- U[2058] edges: 9 blocks: 4 orient:- 

r 



U[2482] edges: 9 blocks: 1 orient: - U[3053] edges: 9 blocks: 2 orient: - 






1 

IHD 



U[31 97] edges: 9 blocks: 2 orient: 4- 






U[3396] edges: 9 blocks: 5 orient: - 






7, 



U[95] edges: 7 blocks: 1 orient: - 



U[1 57] edges: 7 blocks: 1 orient: 4- 



5 (0) 

.38 



21 blinks 



#ts(full) 1 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0 . 707106781 
0 . 500000000 
0 . 141995114 
0.288675135 
0 . 658686217 
0 . 732537816 
0.254574712 
0 . 020162612 
0 . 642860106 
0 . 620303293 



theta/pi 
0 . 000000000 
1 . 000000000 
-0 . 600000000 
0 . 000000000 
-0 . 602751814 
-0.500000000 
-0.373011580 
-0.799999999 
0 . 824325175 
-0 . 930704616 



#sts 

2 

18 

42 

141 

294 

696 

1272 

2493 

4150 

7186 






U[1 1 8] edges: 7 blocks: 1 orient: 4- U[186] edges: 7 blocks: 2 orient:- 



;ks: 2 orient: - 

IE 



U[149] edges: 7 blocks: 1 orient: - 



gem: 



dabcgef jhimklonqpsr 



gliedsqork jbpmfnach 



ijch fippi i 



U[402] edges: 8 blocks: 2 orient: - 

1 

ZD 
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U[456] edges: 8 blocks: 2 orient:- U[1533] edges: 9 blocks: 1 orient: + U[2216] edges: 9 blocks: 1 orient: + U[2551] edges: 9 blocks: 2 orient:- U[3063] edges: 9 blocks: 1 orient:- 



lH fig W : • : L l] cS] 10) ! 



U[992] edges: 9 blocks: 1 orient: + U[1644] edges: 9 blocks: 1 orient:- U[2363] edges: 9 blocks: 1 orient:- U[2740] edges: 9 blocks: 2 orient:- 



IDS) (^ S jj 



U[1260] edges: 9 blocks: 1 orient:- U[1 71 2] edges: 9 blocks: 1 orient:- U[2485] edges: 9 blocks: 1 orient:- U[3052] edges: 9 blocks: 2 orient: - 



U[3102] edges: 9 blocks: 1 orient: + 

1 
J 

U[3288] edges: 9 blocks: 3 orient: - 



Oft tg] 1ft (Bj ffi] ft • Ly ® 



7 1 



U[96] edges: 7 blocks: 1 orient: + U[1 47] edges: 7 blocks: 1 orient:- 



6 (0) 3 29 blinks 



.38 



#ts (full) 20 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0.707106781 
0.500000000 
0.493730098 
0.500000000 
0.447988158 
0.079256334 
0 . 188806943 
0.243769410 
0 . 660083792 
0.664821253 



theta/pi 
, 500000000 
.250000000 
, 845931659 
, 500000000 
.331597963 
, 625000000 
, 639541727 
, 691863317 
.498614108 
.372714795 



#sts 

2 

18 

42 

141 

294 

696 

1272 

2493 

4150 

7186 



U[1 75] edges: 7 blocks: 1 orient: - 

EL 






U[1 1 7] edges: 7 blocks: 1 orient: + U[159] edges: 7 blocks: 1 orient: + 



dtp o? ■ [ftp : ^ d 



U[239] edges: 8 blocks: 2 orient: - 

4=3- ] 



U[131] edges: 7 blocks: 2 orient: - 



dabcgef jhimklonqpsr 
® ' gnledksorq jcbmhifpa 



hO v38 kifnlorgsmap jqcedhb 

U[1210] edges: 9 blocks: 1 orient: + U[1431] edges: 9 blocks: 1 orient: - 




U[163] edges: 7 blocks: 1 orient:- 

7h£ 



U[993] edges: 9 blocks: 1 orient: 4 



%ftb ^ H 



U[1557] edges: 9 blocks: 1 orient: 4- U[1707] edges: 9 blocks: 1 orient: 4- U[2146] edges: 9 blocks: 1 orient: 4- 



IftOfls ^ 3 * Oft a Jft ft [j 



U[1246] edges: 9 blocks: 1 orient: 4- U[1436] edges: 9 blocks: 1 orient:- 



U[1 624] edges: 9 blocks: 1 orient:- U[1 71 7] edges: 9 blocks: 1 orient:- U[2154] edges: 9 blocks: 1 orient:- 



gng (ft Ji] [jft ft [g 



U[1375] edges: 9 blocks: 1 orient: 4- U[1531] edges: 9 blocks:1 orient: 4- U[1653] edges: 9 blocks:1 orient:- U[1981] edges: 9 blocks:! orient:- 



ft ft] .ft 0 



L 




bloc 


s: 1 orient: 




l_ 


~\ 


- 




1 


Dlocks: 1 orient: 


E 


rh 

: \±± 







U[2247] edges: 9 blocks: 1 orient: 






H- 



U[2334] edges: 9 blocks: 1 orient: - U[2854] edges: 9 blocks: 1 orient: - 



gjfia 

U[2337] edges: 9 blocks: 1 orient: - U[3045] edges: 9 

3 §- 









17 (0)2 19 blinks 

.30 



3 J 

U[98] edges: 7 blocks: 3 orient: 

D 



u 

blocks: 2 orient: - 




m 

cJ 



U[2494] edges: 9 blocks: 1 orient: - 

C 



.a 



[c 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



r 2010 #tS(full) 3 

mod 

0.000000000 
0.923879533 
0.000000000 
0.912870929 
0.000000000 
0.948417712 
0.000000000 
0.897802733 
0.000000000 
0.952607267 



theta/pi 

000000000 

500000000 

000000000 

602416382 

000000000 

750000000 

000000000 

796379978 

000000000 

886224103 



#sts 

4 

18 

52 

141 

320 

680 

1312 

2405 

4148 

6882 



W* 



L-P 



□ I 

U[780] edges: 8 blocks: 6 orient: - 

E.D 




J- 



B- 



U[1 066] edges: 9 blocks: 2 orient: - 



dabcgef jhimklon 
' jomedlhgknbf cai 



^1 III 



U[1075] edges: 9 blocks: 2 orient: 4- U[1189] edges: 9 blocks: 3 orient: 

Q £ 



gi w 




IE) 

-lLi 



hO v30 lfhnibaoek jgdmc 

U[2540] edges: 9 blocks: 4 orient:- U[3148] edges: 9 blocks: 4 orient: 4- U[3187] edges: 9 blocks: 2 orient:- 

tP 






U[1 1 25] edges: 9 blocks: 3 orient:- U[2075] edges: 9 blocks: 3 orient:- 

can n im 



pi 



±j-- 



ai 

U[3029] edges: 9 blc 



g 



c* ® Sa 14 






U[3029] edges: 9 blocks: 3 orient:- U[3165] edges: 9 blocks: 4 orient: 4- U[3277] edges: 9 blocks: 4 orient:- 






H 










U[1133] edges: 9 blocks: 3 orient:- U[2524] edges: 9 blocks: 3 orient:- U[3034] edges: 9 blocks: 4 orient:- U[3176] edges: 9 blocks: 3 orient: 4- U[3335] edges: 9 blocks: 5 orient: 4- 



©i aw u - ® m w w w 
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U[3350] edges: 9 blocks: 4 orient: - 





( 0 ) 4 1 



33 blinks 



#ts(full) 34 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


-0.250000000 


4 


04 


0 . 707106781 


-0 . 875000000 


18 


05 


1 . 129775731 


0.795931659 


56 


06 


0 . 577350269 


0.333333333 


153 


07 


1.295097283 


-0 . 170587450 


360 


08 


1 . 155762275 


-0.397058248 


772 


09 


0 . 880193088 


-0 . 962426125 


1516 


10 


1.283438193 


0.734341190 


2797 


11 


0 . 693088889 


0.314788264 


4872 


12 


1 . 341879750 


-0 .183242970 


8118 



dab c g e f jhimklon 
‘ jkmedchgnabiolf 
hO v30 feiloadmcn jghkb 



U[100] edges: 7 blocks: 2 orient: + 



-N 


CL 


%i 


U[1 45J edge 
U[1 61 ] edge 


s: 7 block 

- 0 

s: 7 block 


s: 1 orient: + 
s: 1 orient: - 


l 




r 


L h 
-■ 1 
Lj 



U[1 70] edges: 7 blocks: 2 orient: - 




U[180] edges: 7 blocks: 2 orient: + 




U[760] edges: 8 blocks: 4 orient: + 




U[796] edges: 9 blocks: 2 orient: + U[873] edges: 9 blocks: 1 orient: + U[1126] edges: 9 blocks: 3 orient: + U[2067] edges: 9 blocks: 2 orient: + U[2206] edges: 9 blocks: 2 orient:- 







L 0f 




qf 




05 



U[815] edges: 9 blocks: 2 orient:- U[948] edges: 9 blocks:! orient:- U[1179] edges: 9 blocks:! orient: + U[2092] edges: 9 blocks: 2 orient:- U[2308] edges: 9 blocks: 3 orient:- 




4b 







[S 




31 






U[850] edges: 9 blocks:! orient: + U[1081] edges: 9 blocks: 2 orient:- 





si 



0 



U[1 542] edges: 9 blocks: 1 orient: - 

gr 




P 



U[2104] edges: 9 blocks:! orient:- U[2360] edges: 9 blocks: 2 orient: 



U[2399] edges: 9 blocks: 1 orient: - 

Q 

I 



U[2830] edges: 9 blocks: 1 orient: - 



K3 






U[3235] edges: 9 blocks: 3 orient: - 



U[3339] edges: 9 blocks: 4 orient: 



U[2532] edges: 9 blocks: 3 orient: - U[2939] edges: 9 blocks: 3 orient: + U[3253] edges: 9 blocks: 2 orient: - 




a ^si dP] cSd 1® M 



U[3360] edges: 9 blocks: 3 orient: - 

EEQ 



U[2807] edges: 9 blocks:! orient: + U[3012] edges: 9 blocks: 3 orient:- U[3334] edges: 9 blocks: 5 orient: + U[3381] edges: 9 blocks: 3 orient: + 

(#i@ 



7 ig (0) 7 1 10 blinks 



r 


ri^ 4 #ts(f u II) 1 

mod 


theta/pi 


#sts 


03 


0.707106781 


0.500000000 


2 


04 


0.500000000 


0.250000000 


18 


05 


0.601500955 


0.900000000 


34 


06 


0 . 288675135 


0.000000000 


115 


07 


0.314692123 


-0.928571429 


196 


08 


0.574025148 


0.375000000 


452 


09 


1.020721913 


-0.976819061 


708 


10 


0.361803399 


-0.800000000 


1333 


11 


0.974417831 


-0.609395372 


1958 


12 


0.538030402 


-0.011846816 


3254 


dab c g e f jhimklonqp 
■ jmnedchgqaipbf lok 
hO v34 pf kon jaelbcihmqgd 





U[110] edges: 7 blocks: 2 orient: + U[541] edges: 8 blocks:! orient: + 




U[2727] edges: 9 blocks: 3 orient: - 



U[221] edges: 8 blocks:! orient: + 



U[602] edges: 8 blocks: 1 orient: - 



U[2729] edges: 9 blocks: 3 orient: - 




U[454] edges: 8 blocks: 2 orient: - 



U[706] edges: 8 blocks: 3 orient: - 



U[3048] edges: 9 blocks: 2 orient: - 






U[3356] edges: 9 blocks: 3 orient: + 




20 (1)3 12 blinks 





r| 4 #ts(full) 


8 




r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.500000000 


4 


04 


1 . 000000000 


0.750000000 


24 


05 


1 . 000000000 


-0.700000000 


76 


06 


1 . 000000000 


-0.333333333 


225 


07 


1 . 414213562 


0 . 400741014 


536 


08 


1 . 000000000 


-0 . 875000000 


1184 


09 


1.331660018 


-0 .417319505 


2344 


10 


1 . 618033989 


0.200000000 


4385 


11 


1 . 899806432 


0 . 642499862 


7676 


12 


2.503587265 


-0.732958126 


12888 


gem: 


dabcgef jhimklonqp 




jnlpdkhgf oi 


.qbmaec 





U[1 11] edges: 7 blocks:! orient: + U[1694] edges: 9 blocks: 2 orient: + 




U[1060] edges: 9 blocks: 2 orient: + U[1831] edges: 9 blocks:! orient: + 




U[1 1 22] edges: 9 blocks:! orient: + U[2103] edges: 9 blocks:! orient:- 
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U[2126] edges: 9 blocks: 1 orient: - 




U[21 95] edges: 9 blocks: 1 orient: - 




U[2210] edges: 9 



blocks: 2 orient: - 




U[2236] edges: 9 blocks: 1 orient: + 




U[2242] edges: 9 blocks: 1 orient: - 




U[2459] edges: 9 blocks: 1 orient: - 




21 (0) 4 1 26 blinks 





r f #ts(full) 


30 




r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.250000000 


4 


04 


0.707106781 


-0.125000000 


24 


05 


1.701301617 


-0.050000000 


76 


06 


1 . 154700538 


0.000000000 


225 


07 


1 . 553786730 


-0.268654857 


536 


08 


2.040640478 


-0.199865932 


1184 


09 


1.362038807 


-0.312577170 


2344 


10 


2.271491751 


-0.436918733 


4385 


11 


2.099383947 


-0.390702659 


7676 


12 


1.795352610 


-0.597538068 


12888 


gem: 


cabf deighl jknmpo 




ip jclnf kadomeghb 





h0 v32 ognmhale jidbkpf c 



U[1 12] edges: 7 blocks: 1 orient: + 




U[949] edges: 9 blocks: 1 orient: + 




U[1061] edges: 9 blocks: 2 orient: + 




U[1064] edges: 9 blocks: 2 orient: + U[1691] edges: 9 blocks: 2 orient:- U[2175] edges: 9 blocks: 1 orient: - 




U[2465] edges: 9 blocks: 1 orient:- U[2710] edges: 9 blocks: 1 orient:- 



r 

f| 


Tt 


F 


d! 



U[1086] edges: 9 blocks: 2 orient:- U[1914] edges: 9 blocks: 1 orient: + U[2197] edges: 9 blocks: 1 orient:- 







U[2468] edges: 9 blocks: 1 orient: - 




U[271 1] edges: 9 blocks: 1 orient: + 

• <rrfe 



Ip 



U[1 118] edges: 9 blocks: 1 orient:- U[2090] edges: 9 blocks: 2 orient: - 




U[2464] edges: 9 blocks: 1 orient: - 




U[2687] edges: 9 blocks: 1 orient: - 




U[2828] edges: 9 blocks: 1 orient: - 




U[3083] edges: 9 



blocks: 2 orient: + 




U[3361] edges: 9 blocks: 3 orient: + 




U[3378] edges: 9 blocks: 3 orient: + 

TIP 



U[3383] edges: 9 



blocks: 3 orient: + 




U[3368] edges: 9 



blocks: 4 orient: - 




U[3386] edges: 9 blocks: 2 orient: + 




U[3388] edges: 9 blocks: 2 orient: + 




U[3410] edges: 9 blocks: 2 orient: + 




22 (0) 7 1 23 blinks 





rf #ts(full) 3 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.500000000 


2 


04 


0.500000000 


0.250000000 


10 


05 


0 . 659357578 


-0.965658810 


22 


06 


0.288675135 


0.000000000 


55 


07 


0.252363488 


-0 . 928571429 


106 


08 


0 .191341716 


0.375000000 


208 


09 


0.386015923 


0.209935031 


352 


10 


0 . 434752416 


0 . 931317619 


601 


11 


0.777229753 


-0.884988230 


934 


12 


0.734490785 


-0.169842373 


1450 



dabcgef jhimklpnorqtsvu 
* ' jktodnugvarifmespbqchl 
hO v44 rulf sicndt jgoqmbhvekpa 



U[1 1 4] edges: 7 blocks: 1 orient: + U[891] edges: 9 blocks:! orient: - 




U[1 46] edges: 7 blocks:! orient: - 




U[826] edges: 9 blocks: 1 orient: + 




U[953] edges: 9 blocks: 1 orient: - 





[%1 


U[1022] edges: 9 


blocks: 1 

q? 


orient: 

L 



U[2184] edges: 9 blocks:! orient: + 




U[2420] edges: 9 blocks: 1 orient: - 




U[2254] edges: 9 blocks: 1 orient: + 




U[2548] edges: 9 



blocks: 2 orient: + 




cS 



U[2345] edges: 9 blocks: 1 orient: - U[3069] edges: 9 blocks: 1 orient: + 




U[1026] edges: 9 blocks:! orient:- U[1527] edges: 9 blocks:! orient: + U[1989] edges: 9 blocks:! orient: - 




U[1199] edges: 9 blocks:! orient: + U[1 81 0] edges: 9 blocks:! orient: + 




U[2153] edges: 9 blocks:! orient: + 




U[1205] edges: 9 blocks:! orient: + U[1865] edges: 9 blocks:! orient:- U[2163] edges: 9 blocks:! orient: - 




U[3099] edges: 9 blocks: 1 orient: + 




U[3112] edges: 9 blocks:! orient:- 
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U[116] edges: 7 blocks: 1 orient: + U[222] edges: 8 blocks: 1 orient: + U[599] edges: 8 blocks: 1 orient:- 



23 (0) 3 21 blinks 



r 


if 8 #ts(fu II) 1 

mod 


theta/pi 


#sts 


03 


0.707106781 


0.500000000 


2 


04 


0.500000000 


0.750000000 


10 


05 


0.229752920 


-0.300000000 


22 


06 


0 . 500000000 


-0.500000000 


55 


07 


0.736976229 


0.543598157 


106 


08 


0 .461939766 


-0.875000000 


208 


09 


0 .767255812 


-0.166666667 


352 


10 


0 . 052786404 


-0.400000000 


601 


11 


0 . 702955105 


0.723044161 


934 


12 


0.353553391 


-0.500000000 


1450 



rail 

L^xp 






U[1 48] edges: 7 blocks: 1 orient: - 



U[243] edges: 8 blocks: 2 orient: + U[1036] edges: 9 blocks: 1 orient:- 



[gf ® © 



U[178] edges: 7 blocks: 3 orient: + U[403] edges: 8 blocks: 2 orient: - 

n 



U[1 139] edges: 9 blocks: 2 orient: - 



ca bfd e ighl jkmn 
gem - imdclgf kabne jh 
hO v28 gne jhblcdimakf 







U[1 171] edges: 9 blocks: 2 orient: + U[1529] edges: 9 blocks: 1 orient: + U[2220] edges: 9 blocks: 1 orient:- 

n 



4 ] 




U[1439] edges: 9 blocks: 1 orient: + U[1701] edges: 9 blocks: 1 orient: + U[2365] 



5?:.^ 




9 blocks: 1 orient: + U[2797] edges: 9 blocks: 2 orient: + 



iy 






Cqaic 



U[1495] edges: 9 blocks: 2 orient:- U[1995] edges: 9 blocks: 1 orient:- U[2588] edges: 9 blocks: 2 orient: + U[3103] edges: 9 blocks: 1 orient:- 



-bf.'M r* te 



u 




Qj 






7 24 


(0) 3 1 6 blinks 








r 88 #ts (full) 269 




r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


-0 . 500000000 


2 


04 


0.500000000 


0.250000000 


18 


05 


0 . 229752921 


-0 . 500000000 


34 


06 


0.500000000 


0 . 500000000 


115 


07 


1 . 170948009 


-0 . 500000000 


196 


08 


0 .461939766 


0.375000000 


452 


09 


0 . 408248290 


0.833333333 


708 


10 


0.052786405 


0.000000000 


1333 


11 


0.508894542 


0.897451897 


1958 


12 


0.790569415 


-0.147583618 


3254 


gem: 


dabcgef jhimklonqpsr 
jsmldpngqabechf orik 





U[1 27] edges: 7 blocks: 3 orient: + 

Cl 



U[603] edges: 8 blocks: 1 orient: - 




5 






U[238] edges: 8 blocks: 2 orient: - 



J=1_L 



U[937] edges: 9 blocks: 2 orient: 

CL 



So 



U[539] edges: 8 blocks: 1 orient: - 

T4- 



hO v38 rghpkibofe jaqmcsnld 




eft 



U[3286] edges: 9 blocks: 3 orient: - 

-P- 



25 (0) 



12 blinks 



U[1 32] edges: 7 blocks: 2 orient: + 

Q 



r 


4° #ts(fu II) 1 

mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


1 . 000000000 


18 


05 


0.371748034 


0.400000000 


34 


06 


0.288675135 


0.000000000 


115 


07 


0 . 382603047 


0.210501073 


196 


08 


0 . 349854384 


0.500000000 


452 


09 


0 . 324904336 


0.456693855 


708 


10 


0 . 138196601 


-0.800000000 


1333 


11 


0 . 628696668 


-0.740508982 


1958 


12 


0 . 428735677 


0.735131180 


3254 




-l- 



U[1 39] edges: 7 blocks: 1 orient: + 

~q 



r -I c[ 




U[1 993] edges: 9 blocks: 1 orient: - 



m 



u 



U[2008] edges: 9 blocks: 1 orient: - 






dab c g e f jhimklpnorqts 
g ‘ jtpedoqgsabhnmrclf ik 
hO v40 qgslohbten jdcriapkmf 



U[401] edges: 8 blocks: 2 orient: + 

n 

ED 



U[1 669] edges: 9 blocks: 1 orient:- U[2546] edges: 9 blocks: 2 orient:- 




eg aff 



a is 



U[2636] edges: 9 blocks: 2 orient: - 



U[1 38] edges: 7 blocks: 1 orient: + U[1 01 9] edges: 9 blocks: 1 orient:- 



GJa a i§D 



26 (0)7' 10 blinks 



U[2745] edges: 9 blocks: 2 orient: - 



tpl 

<±±lJ 



U[3058] edges: 9 blocks: 2 orient: 






-i-Fl-M 



r 


r| 4 #ts(full) 1 

mod 


theta/pi 


#sts 


03 


0 . 707106781 


-0.500000000 


2 


04 


0.500000000 


0.750000000 


18 


05 


0 .493730098 


0 . 045931659 


34 


06 


0.288675135 


0 . 000000000 


115 


07 


0 . 445041868 


-0 . 829312442 


196 


08 


0.349854384 


0 . 125000000 


452 


09 


0 .768532521 


-0 . 455129433 


708 


10 


0.243769410 


0 . 908136683 


1333 


11 


0.239060265 


0.522358299 


1958 


12 


0.390800930 


-0.594866077 


3254 


gem: 


dabcgef jhimklonqp 
jqlodnhgmaf cpkeib 





• • ; [ 

U[888] edges: £ 




=i- 



Lift 



U[888] edges: 9 blocks: 1 orient: 

-[■- 



U[1 025] edges: 9 blocks: 1 orient: - 



CEJ 



SI 






Hr 1 



U[1 01 1 ] edges: 9 blocks: 1 orient:- 

rn 



U[1 61 3] edges: 9 blocks: 1 orient:- 



fifth 
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U[1662] edges: 9 blocks: 1 orient:- U[3126] edges: 9 blocks: 1 orient: + 



U[144] edges: 7 blocks: 1 orient: + 



Cj^] 




27 (0) 



21 blinks 



m 



32 

'? 



U[1864] edges: 9 blocks: 1 orient: 4 




r 


-P-, 







U[1992] edges: 9 blocks: 1 orient:- 






03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(full) 3 

mod 

0.707106781 
0.500000000 
0.371748034 
0.288675135 
0.591009048 
1 . 115221249 
0.367122599 
0.138196601 
0.300972524 
0.809630852 



theta/pi 

0.000000000 

0.000000000 

-0.800000000 

0.000000000 

-0.043598157 

0.000000000 

-0.253479442 

-0.400000000 

-0.699909199 

-0.072579519 



#sts 

4 

24 

76 

225 

536 

1184 

2344 

4385 

7676 

12888 



./ ’ PlP 

U[803] edges: 9 blocks: 2 orient: 4- 

ife % 



dabcgef jhilknmpo 
■ jioedclgnaphkbfm 



U[934] edges: 9 blocks: 2 orient: 

q- 



m 



hO v32 p j lmckoafbiedgnh 



rdzq 

h£) 



U[1050] edges: 9 blocks: 2 orient: 

Q 



U[1535] edges: 9 blocks: 1 orient:- U[1754] edges: 9 blocks: 1 orient: 4- U[2131] edges: 9 blocks: 1 orient:- U[2408] edges: 9 blocks: 1 orient:- 








q 






EP 



ftafe ® \M !J^ 






-Id 



U[1467] edges: 9 blocks: 1 orient:- 



(53 



ts 



U[1574] edges: 9 blocks: 2 orient: 4- U[1816] edges: 9 blocks: 2 orient:- 

irtn 








U[2133] edges: 9 blocks: 1 orient: 4- 

3d 



U[1472] edges: 9 blocks: 1 orient: 4- U[1742] edges: 9 blocks: 1 orient: 4- U[2098] edges: 9 blocks: 2 orient:- U[2235] edges: 9 blocks: 1 orient: 4- 










- 3 | _Ce£] 

U[2235] edges: 9 blocks: 1 orien 



U[2440] edges: 9 blocks: 1 orient: 

i- 






U[2441] edges: 9 blocks: 1 orient: 



i J cuyco. uiwor\o. i un 

fog @§ 



U[2762] edges: 9 blocks: 1 orient: - 

Eb 






U[2801] edges: 9 blocks: 2 orient:- 






U[2871] edges: 9 blocks: 1 orient: 4- 



(V V □ 



U[160] edges: 7 blocks: 1 orient: - 



U[1 087] edges: 9 blocks: 2 orient: - 



28 (0) 4 25 blinks 



r^ 6 #ts(full) 1 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

1 . 000000000 
0 . 707106781 
1 . 508772084 
0 . 577350269 
1 . 839930056 
0 . 463104841 
2 . 078387002 
1 . 740453851 
1 . 180525788 
2 . 132572276 



theta/pi 
0.250000000 
-0 . 625000000 
-0.384341190 
0.333333333 
0.796784612 
-0 . 914916382 
0 . 099431785 
0.290344466 
-0 . 657529063 
-0 . 434086807 



#sts 

4 

26 

80 

249 

580 

1320 

2572 

4905 






U[945] edges: 9 blocks: 1 orient: - 



U[1 113] edges: 9 blocks: 1 orient:- 



m 



U[951] edges: 9 blocks: 1 orient: - 



14442 



dabcgef jhimklpnorq 
® ‘ jomedlhgqpbrcikanf 
hO v36 qiogcnrpbk jafmehld 







U[1239] edges: 9 blocks: 1 orient:- 



U[1915] edges: 9 blocks: 1 orient:- U[2390] edges: 9 blocks: 1 orient: 4- 



U[2473] edges: 9 blocks: 1 orient: 4- U[2667] edges: 9 blocks: 2 orient: - 

& 



U[1881] edges: 9 blocks: 2 orient: 4- U[1964] edges: 9 blocks: 1 orient: 4- U[2406] edges: 9 blocks: 1 orient: 4- U[2648] edges: 9 blocks: 1 orient:- U[2715] edges: 9 blocks: 1 orient:- 



•p 23 (jl ^ n 



r~\ 

| 


~ch 


F 


1 



U[1892] edges: 9 blocks: 1 orient: 4- U[2352] edges: 9 blocks: 2 orient:- U[2471] edges: 9 blocks: 1 orient: 4- U[2649] edges: 9 blocks: 1 orient:- U[2716] edges: 9 blocks: 1 orient:- 



§ 



cEB 



LTfiE] 






U[2931] edges: 9 blocks: 2 orient: 4 



U[3407] edges: 9 blocks: 2 orient: - 



•a 



Q-q^ 



-i- 






J±T 



s 



29 (0) 



18 blinks 



U[1 62] edges: 7 blocks: 1 orient: 4- 

— 



.46 



[3 



U[3137] edges: 9 blocks: 2 orient: 4- 



' n'M 

U[3345] edges: 9 blocks: 3 orient: - 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



i ? #ts(full) 2 

mod 

0.707106781 

0.500000000 

0.634136124 

0.288675135 

0.851607205 

0.191341716 

0.854483206 

0.402128624 

0.642834154 

0.554460013 



theta/pi 
0.000000000 
000000000 
757983330 
000000000 
057318500 
500000000 
777972834 
484033340 
352935284 



-0.642262175 



#sts 

2 

18 

34 

115 

196 

452 

708 

1333 

1958 

3254 



P-El 



m 



U [ 1 74] edges: 7 blocks: 1 orient: 4- 



;• -i® 



U[1 005] edges: 9 blocks: 1 orient: 4- 



gem: 



dabcgef jhimklpnosqrvtuxw 
jxvudqoglwsinmhfptbrecak 




I I n 

rr*h 
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U[1014] edges: 9 blocks: 1 orient: + U[1553] edges: 9 blocks: 1 orient:- U[1670] 



blocks: 1 orient: + U[2162] edges: 9 blocks: 1 orient: + 



U[2793] edges: 9 blocks: 1 orient: + 









U[1242] edges: 9 blocks: 1 orient:- U[1618] edges: 9 blocks: 1 orient: + U[1713] edges: 9 blocks: 1 orient:- U[2260] edges: 9 blocks: 1 orient: + U[2848] edges: 9 blocks: 1 orient: - 






U[1377] edges: 9 blocks: 1 orient: + U[1628] edges: 9 blocks:1 orient: + U[2123] edges: 9 blocks: 1 orient:- U[2638] edges: 9 blocks: 2 orient:- U[3050] edges: 9 blocks: 2 orient:- 





p 






^Le] 




30 (0) 5 1 8 blinks 



rgQ 3 #ts(full) 1 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


1.000000000 


4 


04 


0.500000000 


0.000000000 


18 


05 


0.707106781 


0.500000000 


52 


06 


0.288675135 


1.000000000 


141 


07 


0.185985892 


0.714285714 


320 


08 


0.461939766 


0.000000000 


680 


09 


0.806039450 


0.522130408 


1312 


10 


0.500000000 


1.000000000 


2405 


11 


0.607008531 


-0.143812895 


4148 


12 


0.714957726 


0.404488201 


6882 



dabcgef jhilknm 
jlnedchgmaibkf 
hO v28 mglha jkncfbied 



U[1 67] edges: 7 blocks: 4 orient: + 




U[2074] edges: 9 



blocks: 3 orient: - 




Cl 




U[735] edges: 8 blocks: 5 orient: - U[2304] edges: 9 blocks: 3 orient: + 




U[2054] edges: 9 blocks: 4 orient: + U[2309] edges: 9 blocks: 3 orient: + 




U[3201] edges: 9 blocks: 2 orient: - 




U[3399] edges: 9 blocks: 5 orient: + 




~ 7 31 (0) 4 1 9 blinks 





r, 4 #ts (full) 


10 




r 


mod 


theta/pi 


#sts 


03 


1.000000000 


-0.250000000 


4 


04 


0.707106781 


0.625000000 


46 


05 


1.810080993 


0.160914604 


152 


06 


0.577350269 


-0.333333333 


623 


07 


1.733569223 


0.417027963 


1580 


08 


1.778823646 


-0.028194166 


4308 


09 


0.852704746 


0.684332450 


9084 


10 


2.598612400 


0.192398126 


19809 


11 


0.888970886 


-0.305045608 


36784 


12 


2.294502752 


0.403355052 


69610 


gem: 


dabcgef jhimklonqp 




jnqedchgkaopbmilf 





hO v34 lqhmkpncbe jgdafoi 



U[169] edges: 7 blocks: 2 orient: + U[2106] edges: 9 blocks: 1 orient:- U[2592] edges: 9 blocks: 2 orient: - 




U[846] edges: 9 blocks: 1 orient: - 



U[2189] edges: 9 blocks:1 orient:- U[3309] edges: 9 blocks: 3 orient:- 



•n . \jd g|p y* 






U[1 092] edges: 9 blocks: 2 orient: - 




U[2387] edges: 9 blocks: 1 orient: + U[3380] edges: 9 blocks: 3 orient: + 




7 32 (0) 7 1 28 blinks 



if 0 #ts(f u II) 3 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


-0.500000000 


4 


04 


0.500000000 


0.750000000 


16 


05 


0.601500955 


0.300000000 


44 


06 


0 . 288675135 


0.000000000 


107 


07 


0.000000000 


0.000000000 


224 


08 


0 .191341716 


-0.875000000 


432 


09 


0 .464242827 


0.833333333 


768 


10 


0.361803399 


0.400000000 


1293 


11 


0.322252701 


-0.318181818 


2068 


12 


0.394337567 


-0.750000000 


3184 


gem: 


cabfdehg ji 






h jdcbif age 






hO v20 jheicbafdg 







U[184] edges: 7 blocks: 6 orient: + U[223] edges: 8 blocks:! orient: + U[555] edges: 8 blocks: 3 orient: - 




U[1 96] edges: 7 blocks: 4 orient: + 




U[548] edges: 8 blocks: 3 orient: - 




U[646] edges: 8 blocks: 3 orient: - 




U[692] edges: 8 blocks: 5 orient: + U[710] edges: 8 blocks: 3 orient: + 




U[926] edges: 9 blocks: 2 orient: - 




U[1484] edges: 9 blocks: 4 orient: - 




U[1956] edges: 9 blocks: 5 orient: - 




U[697] edges: 8 




blocks: 5 orient: + 




U[764] edges: 8 blocks: 7 orient: - 




U[1 045] edges: 9 blocks: 2 orient:- U[1731] edges: 9 blocks:! orient:- U[2302] edges: 9 blocks: 4 orient: + 




U[704] edges: 8 blocks: 4 orient: + 



U[801] edges: 9 blocks: 2 orient:- 






m 




U[1316] edges: 9 






blocks: 5 orient: - 

ife 



U[1753] edges: 9 blocks:! orient:- 







U[2437] edges: 9 blocks: 1 orient: + 



C3q 
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U[2764] edges: 9 blocks: 1 orient: + U[3348] edges: 9 blocks: 4 orient: + 




J 



DelD 

I J l 



U[185] edges: 7 blocks: 4 orient: + 



33 (0) 4 8 blinks 



.28 



'2418 



#ts(fu!l) 18 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.250000000 


4 


04 


0.707106781 


-0.125000000 


16 


05 


1 . 376381920 


-0.250000000 


44 


06 


0.577350269 


-0.333333333 


107 


07 


1 . 010597060 


0.903089436 


224 


08 


1 . 118033989 


0.835083618 


432 


09 


0.582755617 


0.179645441 


768 


10 


1 . 447213596 


0.000000000 


1293 


11 


0.550656043 


-0.121512295 


2068 


12 


1 . 080123450 


-0.935518859 


3184 



[910] edges: 9 blocks: 1 orient: + 

SSlPJs 



U[251 3] edges: 9 blocks: 5 orient: - 



dabchef g jilknm 
' jnfedcmihlgakb 



hO v28 gfnlkmadce jhbi 






U[2594] edges: 9 blocks: 4 orient: - U[2896] edges: 9 blocks: 3 orient: + 

0 [ 



U[188] edges: 7 blocks: 3 orient: 4 



la 



Ft P 




-S 



1 



-* U 



34 (0)7 5 blinks 



U[2605] edges: 9 blocks: 4 orient: - U[2928] edges: 9 blocks: 2 orient: 4- 




•ft 





rf #ts(full) 


333 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


-0.500000000 


2 


04 


0.500000000 


-0.250000000 


18 


05 


1.364479168 


0.983429989 


34 


06 


0.288675135 


0.000000000 


115 


07 


1.274162392 


0.500000000 


196 


08 


1 . 115221249 


-0.375000000 


452 


09 


0.888702314 


-0.116447089 


708 


10 


1.861803399 


-0.966859979 


1333 


11 


0.472347391 


0.103674315 


1958 


12 


1 . 718877606 


0.380073469 


3254 


gem: 


dabcgef jhimklonqpsr 
j iredpnglasbhmf ocqk 





[ 1 — i-L. 



U[193] edges: 7 blocks: 2 orient: 4- 



dxi 



'B 



ft! 



□3 



U[546] edges: 8 blocks: 3 orient: 4 



hO v38 ng jmalrskciqoedhfbp 



a 



c =3i 






U[554] edges: 8 blocks: 3 orient: 4 



U[3431] edges: 9 blocks: 3 orient:- 

QXD 

cJ — b 



LED 



U[189] edges: 7 blocks: 3 orient:- 



35 (0) 5 3 blinks 



r 88 #ts(full) 1 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0 . 707106781 
0 . 500000000 
1 . 144122806 
0.288675135 
1 . 184516301 
0 . 079256334 
1 . 721691203 
1 . 309016994 
1 . 039481710 
1 . 718877605 



theta/pi 
0 . 000000000 
0.500000000 
0 . 100000000 
1 . 000000000 
0.322487773 
-0.250000000 
0.258309518 
- 0.200000000 
0 . 146411716 
-0.369926531 



#sts 

2 

18 

34 

115 

196 

452 

708 

1333 

1958 

3254 






U[2287] edges: 9 blocks: 2 orient: 




dabcgef jhimklpnosqr 
® ‘ jrqodnmglaf shkecpbi 
hO v38 rhosbmpeak jqf lcgnid 



U[3427] edges: 9 blocks: 4 orient: - 

Q-eF| 



De 






U[1 90] edges: 7 blocks: 3 orient: - 



36 (0) 



13 blinks 





r 84 #ts(f u II) 


134 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.000000000 


18 


05 


1.066862972 


-0.065658810 


34 


06 


0.288675135 


0.000000000 


115 


07 


0.430463769 


0.318889494 


196 


08 


0.574025149 


0.000000000 


452 


09 


0.983926997 


0.257976498 


708 


10 


1.138196601 


0.131317619 


1333 


11 


0.736368812 


-0.095239975 


1958 


12 


1.105662433 


0.000000000 


3254 


gem: 


dabcgef jhimklonqp 
jmoedcqgkaipblfnh 





' 



U[485] edges: 8 blocks: 1 orient: - 

rf 







U[876] edges: 9 blocks: 1 orient: 

lb 



@1 M 



U[1 92] edges: 7 blocks: 2 orient: - 



‘fa fa 



U[550] edges: 8 blocks: 3 orient: 4- 

C=)i 







U[1395] edges: 9 blocks: 1 orient: - 




U[397] edges: 8 blocks: 1 orient: - 



U[556] edges: 8 blocks: 3 orient: - 



U[1460] edges: 9 blocks: 1 orient: - 



hO v34 lphmqnbcf o jedikga 




% §P| b§] ffl 3 



U[2230] edges: 9 blocks: 2 orient: 



U[3424] edges: 9 blocks: 4 orient: - 




U[2409] edges: 9 blocks: 1 orient: - 






fa 

CO 

fa 


(0) 3 1 6 blinks 








r 42 #ts(fu!l) 382 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


-0 . 500000000 


2 


04 


0.500000000 


-0.750000000 


18 


05 


0.862420669 


0.530853420 


34 


06 


0.500000000 


0 . 500000000 


115 


07 


0.960840426 


-0 . 473235193 


196 


08 


0.079256334 


0.875000000 


452 


09 


1 . 485270855 


0.694619372 


708 


10 


0.743769410 


-0.061706841 


1333 


11 


1 . 667004747 


-0 . 522968707 


1958 


12 


1 .369306394 


0.647583618 


3254 


gem: 


dabcgef jhimklpnosqrut 
jtredqognasbumhfpckli 





U[1 91 ] edges: 7 blocks: 2 orient: 4- 






■fa 

U[1393] edges: 9 blocks: 1 orient: + 




U[3370] edges: 9 blocks: 3 orient: h 
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U[3375] edges: 9 blocks: 3 orient: 



* 



fcR 



U[3405] edges: 9 blocks: 2 orient: 4 









U[3429] edges: 9 blocks: 3 orient: - 






U[198] edges: 7 blocks: 7 orient: 4- U[693] edges: 8 blocks: 5 orient:- 



38 (0) 7 5 blinks 



,28 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



, 230 #ts(full) 1 1 9 

mod 

0 . 707106781 
0 . 500000000 
0 . 601500955 
0.288675135 
0 . 707106781 
0 .191341716 
0 .464242827 
0 . 361803399 
0 . 322252701 
0 .394337567 



theta/pi 

500000000 

250000000 

500000000 

000000000 

214285714 

375000000 

166666667 

000000000 

409090909 

250000000 



#sts 




U[637] edges: 8 blocks: 4 orient: + U[698] edges: 8 blocks: 5 orient: - 



9 

10 

11 



dab c g e f jhilknm 
gem ' jmf edckgnahbli 



hO v28 mhlgckdban jeif 



•s 



c 


■R_p 


cl 


0 


blocks: 4 orient: 4- 


r 


1 n 




Ld| 


d 


a 


blocks: 3 orient: 4- 

CLP 1 




L t0 


d 




>2 


1 blinks 



PS 




8 



U[1 99] edges: 8 blocks: 1 orient: - 



1 (0) 4^ 1 blinks 



,38 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



i ? #ts(full) 15 

mod 

1.414213562 

1.000000000 

0.743496069 

0.577350269 

1.379945589 

1.306562965 

1.083524966 - 

0.447213595 - 

0.515823949 

0.869472866 - 



theta/pi 
, 000000000 
.000000000 
, 000000000 
.333333333 
.201069307 
.000000000 
,160953454 
. 400000000 
. 081029626 
,195021719 



#sts 

4 

136 

524 

3227 

10304 

35952 

94368 

247293 

556468 

1223704 



m 






8 2 



( 0 ) 2 ‘ 



,48 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



1 , #ts(partial) 

mod 

1 .414213562 
0.707106781 
2 . 842648492 
.214550254 
. 609129118 
. 847810089 
. 118135815 
. 667529461 
.014486029 - 



441 



7 . 139155281 



theta/pi 

0.000000000 

0.250000000 

0.468146625 

0.383045975 

0.604978243 

0.777316295 

0.686782417 

0.906299286 

0.943697500 

0.968231808 



#sts 

4 

46 

160 

693 

1916 

5560 

12820 

29725 

59960 

120222 



dabchef gki jmlonqpsr 
=1 ' hkoedrimlpbga jsnfqc 
hO v38 1 jrnmocshbakpqfedgi 



dabcgef jhimklpnosqrvtuxw 
® ' jwfedcqgkpihvmualbtsxnro 



hO v48 wtvrn jaesudoxhlqpkcbf igm 



U[200] edges: 8 blocks: 1 orient: 




8 , 



U[201] edges: 8 blocks: 1 orient: - 



U[763] edges: 8 blocks: 3 orient: 4 



(1)4 16 blinks 





#ts(full) 3 






r 


mod 


theta/pi 


#sts 


03 


1 .414213562 


0.250000000 


4 


04 


1 . 000000000 


0 . 625000000 


46 


05 


0 . 874032049 


-0 . 650000000 


160 


06 


1 . 732050808 


-0 .166666667 


693 


07 


2 . 000000000 


0.206401843 


1916 


08 


1 . 473625758 


0 . 653194166 


5560 


09 


1 .414213562 


-0 . 694444444 


12820 


10 


2.236067977 


-0.200000000 


29725 


11 


2 . 449489743 


0.202239796 


59960 


12 


1 . 880398464 


0 . 668951872 


120222 



f-Rn r 


r — 




1 


tH 




TJ L 


— J 




< 




1 



U[272] edges: 8 blocks: 1 orient:- U[1394] edges: 9 blocks: 1 orient:- 






U[671] edges: 8 blocks: 2 orient:- U[1398] edges: 9 blocks: 1 orient: - 



c abfd e ighk jml 
ge ■ imdcbkf jalghe 
hO v26 lkf jhmaedibgc 




cLJp 







U[1498] edges: 9 blocks: 2 orient: 4- U[1952] edges: 9 blocks: 1 orient:- U[1977] edges: 9 blocks: 1 orient:- U[3268] edges: 9 blocks: 2 orient:- 



^ ‘gl igj & 







Ln 



U[1598] edges: 9 blocks: 2 orient: 4- U[1968] edges: 9 blocks: 1 orient: 4- U[2980] edges: 9 blocks: 2 orient:- 

3 @1 S 



euyes. 3 uiuumj. c . uiitnii. 1 



U[1603] edges: 9 blocks: 2 orient:- U[1976] edges: 9 blocks:1 orient:- U[3134] edges: 9 blocks: 3 orient: 4 - 



n-i i3] ^2 & 




8, 



U[202] edges: 8 blocks: 1 orient: - 



U[531] edges: 8 blocks: 1 orient: 4- U[754] edges: 8 blocks: 2 orient: 4- 



(0)2 13 blinks 





r^ 4 #ts (full) 


137 




r 


mod 


theta/pi 


#sts 


03 


1.414213562 


0.000000000 


4 


04 


0.707106781 


-0.250000000 


46 


05 


1 . 147483519 


-0.875632347 


160 


06 


1.527525232 


0.893852193 


693 


07 


0 . 927682456 


0 . 484232258 


1916 


08 


1 . 621320344 


-0.037653407 


5560 


09 


1 . 902679944 


-0.292134697 


12820 


10 


1 . 113698893 


-0.705763056 


29725 


11 


1 . 778627975 


0.744660628 


59960 


12 


2 . 119254630 


0.463929615 


120222 


gem: 


dabcgef jhimklonqp 




gnhqdkombf jpciale 





%1(S 






U[324] edges: 8 blocks: 1 orient: - 



U[589] edges: 8 blocks: 1 orient: - U[756] edges: 8 blocks: 2 orient: 4- 




dr 




rf- 


— I 




Z) 



U[512] edges: 8 blocks:! orient:- 



dB ‘ ,plb] * ; 



U[736] edges: 8 blocks: 3 orient: + U[1595] edges: 9 blocks: 2 orient: 4- 




a 
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U[1948] edges: 9 blocks: 1 orient:- U[2318] edges: 9 blocks: 2 orient: + 



@ 1 B ; @ ¥ 



£7 



U[2019] edges: 9 blocks: 3 orient: 

nr 




DTU 



U[2026] edges: 9 blocks: 3 orient: 4 



(%1 



ricsi 



LO 

00 


(0) 8 1 3 blinks 








r^° #ts(full) 1156 




r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


-0.250000000 


2 


04 


0.000000000 


0.000000000 


66 


05 


0.850650808 


-0 . 150000000 


130 


06 


0 . 577350269 


-0.666666667 


859 


07 


0.327985278 


-0 . 535714286 


1588 


08 


0.707106781 


-0.687500000 


5684 


09 


1.250074565 


0 . 785685073 


9780 


10 


0 . 447213595 


0.200000000 


25405 


11 


0.719685563 


0 . 420179170 


41030 


12 


1 . 000000000 


-0.208333333 


87686 


gem: 


dabcgef jhimklpnorqts 
jtledcogsqpfbmhkairn 





U[205] edges: 8 blocks: 2 orient: 4 




w 



U[278] edges: 8 blocks: 1 orient: 4 



t> • 



U[715] edges: 8 blocks: 1 orient: - 



hO v40 fhmtqisban jprkelocgd 






8 f 



U[206] edges: 8 blocks: 2 orient: - 



(0)6 1 blinks 



46 



#ts(partial) 812 






cFbzr 



87 



(0)8 25 blinks 



,22 



#ts(full) 1 



r 


mod 


theta/pi 


#sts y l ^ — 


r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


2 


03 


1 . 000000000 


0.250000000 


4 


04 


0 . 923879532 


-0.750000000 


66 


04 


1 . 000000000 


0 . 625000000 


42 


05 


0.000000000 


0.000000000 


130 


05 


1 . 312862063 


0 . 825632347 


208 


06 


0.707106781 


0.250000000 


859 


06 


1 . 154700538 


1.000000000 


877 


07 


0.000000000 


0.000000000 


1588 


07 


1 .198148413 


-0.733166650 


2744 


08 


0.392847479 


0.875000000 


5684 


08 


1 .414213562 


-0.562500000 


7876 


09 


0.000000000 


0.000000000 


9780 


09 


1.250074565 


-0.380981594 


19540 


10 


0 . 816458514 


-0.377308405 


25405 


10 


1.283438193 


-0 . 134341190 


44937 


11 


0.000000000 


0.000000000 


41030 


11 


1.372282131 


0.028629712 


94720 


12 


1.207106781 


-0.125000000 


87686 


12 


1 . 154700538 


0.208333333 


188718 



dabchef gki jmlpnorqtswuv 
y ' h jusdpwkgvatnmcrof elqbi 
hO v46 swphou jdaqlkfvectirgmnb 



cabfdeighkj 

9 em - ikdcjgfeahb 



hO v22 kdigahbf j ce 



U[207] edges: 8 blocks: 3 orient: 4 



U[526] edges: 8 blocks: 1 orient: • 



: ' ESE 









U[781] edges: 8 blocks: 5 orient: 

^ 0 ® 



U[2030] edges: 9 blocks: 1 orient: 4- U[3128] edges: 9 blocks: 5 orient: 4 



U 



r ^' l 






U[228] edges: 8 blocks: 2 orient: 4- U[534] edges: 8 blocks: 4 orient: 4 - U[884] edges: 9 blocks: 2 orient: - 



U[2659] edges: 9 blocks: 2 orient:- U[3156] edges: 9 blocks: 4 orient:- 











t 3 



LJ 



if 






U[300] edges: 8 blocks: 1 orient: - U[779] edges: 8 blocks: 6 orient: - 



U[1080] edges: 9 blocks: 2 orient:- U[2795] edges: 9 blocks: 2 orient:- U[3169] edges: 9 blocks: 4 orient:- 



D0] 



QM] 

ocks: 3 0 

36 




Mi a g] (a ^ ^ u 



U[3177] edges: 9 blocks: 3 orient:- U[3254] edges: 9 blocks: 2 orient: 4- U[3326] edges: 9 blocks: 6 orient:- U[3343] edges: 9 blocks: 4 orient:- 

Col 



• 4 ] ‘ 5 ! d, !! 













U[3181] edges: 9 blocks: 2 orient:- U[3263] edges: 9 blocks: 4 orient:- 



* t 3 ] 







U[3330] edges: 9 blocks: 6 orient: - 

-P 



U[3238] edges: 9 blocks: 3 orient: + U[3283] edges: 9 blocks: 4 orient: 



IiBT ] 




CO 

00 


(0) 10 1 4 blinks 








r 3 ° #ts (full) 105 




r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.382683432 


1 . 000000000 


42 


05 


0.000000000 


0.000000000 


208 


06 


0 . 912870929 


-0.397583618 


877 


07 


0.000000000 


0.000000000 


2744 


08 


0.720437448 


0 . 412713694 


7876 


09 


0.000000000 


0.000000000 


19540 


10 


0.707106781 


0.850000000 


44937 


11 


0.000000000 


0.000000000 


94720 


12 


0 . 918860367 


-0 . 423423862 


188718 


gem: 


dabcgef jhimklon 
jmledcogkainbf h 





U[208] edges: 8 blocks: 3 orient: 4- U[623] edges: 8 blocks: 1 orient: 4- 




m 



g 




43= 



U[230] edges: 8 blocks: 2 orient: - 




ftp] 



U[385] edges: 8 blocks: 2 orient: - 



311a 
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00 

CD 


(0) 8 1 6 blinks 








r? 4 #ts(f u II) 16 






r 


mod 


theta/pi 


#sts 


03 


1.000000000 - 


■0.250000000 


4 


04 


1.000000000 - 


■0.625000000 


42 


05 


0.850650808 


0.650000000 


208 


06 


0.577350269 


0.000000000 


877 


07 


0.608767701 - 


-0.568889494 


2744 


08 


0.000000000 


0.000000000 


7876 


09 


0.519189758 


0.996520558 


19540 


10 


0 . 690212433 


0 . 475632347 


44937 


11 


0.941974934 - 


-0.257340424 


94720 


12 


0.869472866 


0.986688385 


188718 


gem: 


dabcgef jhimklonqp 
jmpednhgkaif qlcob 





U[211] edges: 8 blocks: 3 orient: + U[881] edges: 9 blocks: 2 orient: + 



Pi S fi (H 



I 



U[236] edges: 8 blocks: 1 orient: + U[1703] edges: 9 blocks: 1 orient:- 




Tig- 






U[575] edges: 8 blocks: 1 orient: - 



c 



hO v34 pghlqkimbf jocedan 



C° 




8 



U[213] edges: 8 blocks:! orient:- 



10 (0)4 1 blinks 



44 



#ts(partial) 728 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.250000000 


2 


04 


0.707106781 


0.875000000 


66 


05 


0.525731112 


-0.450000000 


130 


06 


0.577350269 


0.333333333 


859 


07 


1.295097283 


0.900841122 


1588 


08 


1 . 118033989 


-0.664916382 


5684 


09 


0.500080549 


-0.077620121 


9780 


10 


0.961044639 


0.745931659 


25405 


11 


0.354974568 


-0.738910223 


41030 


12 


0.894785596 


0.051740081 


87686 


gem: 


dabcgef jhimklpnorqtsvu 
jrkmdpugqacseltvionbhf 





m 






hO v44 f smloiqtau jrckvgpdbhne 



U[214] edges: 8 blocks: 1 orient: + 

n 




in 



U[1 906] edges: 9 blocks: 2 orient: 4 









8 



12 (1)2 1 blinks 





r| 4 #ts(full) 


17 




r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


4 


04 


0 . 765366865 


1 . 000000000 


46 


05 


0 . 000000000 


0 . 000000000 


184 


06 


1 . 000000000 


0.500000000 


789 


07 


0 . 000000000 


0 . 000000000 


2360 


08 


1 . 177656177 


-0.357493850 


6876 


09 


0 . 000000000 


0 . 000000000 


16496 


10 


0 . 358764504 


-0.778685428 


38465 


11 


0 . 000000000 


0 . 000000000 


79336 


12 


1.298771324 


0 . 613187075 


159786 


gem: 


dabcgef jhimklonqp 




jpmedcogqabnf lhki 





hO v34 If nhpbamoq jgdceik 



8 



13 (0)2 2 blinks 



r f #ts(fu II) 21 



U[21 7] edges: 8 blocks: 1 orient: + 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.292893219 


0.000000000 


46 


05 


0.000000000 


0.000000000 


184 


06 


1.265417925 


-0.426740081 


789 


07 


0.000000000 


0.000000000 


2360 


08 


0.450919691 


-0.151899203 


6876 


09 


0.000000000 


0.000000000 


16496 


10 


1.449758303 


-0.321217097 


38465 


11 


0.000000000 


0.000000000 


79336 


12 


0.552816493 


-0.065157757 


159786 


gem: 


dabcgef jhilknmpo 
gomedkanbp j clhi f 






U[1 916] edges: 9 blocks: 2 orient:- 






ir =R 1 



hO v32 oneikbpgdlc jafmh 



U[219] edges: 8 blocks:! orient: 4- U[444] edges: 8 blocks: 3 orient: - 



U[786] edges: 9 blocks: 1 orient: - 



law 





n 



ID 




M rB 




lit) 



go 


(0) 8 1 2 blinks 








r 42 #ts(f u II) 1 


820 




r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.250000000 


2 


04 


1 . 000000000 


0 . 625000000 


66 


05 


1 . 312862063 


-0 . 925632347 


130 


06 


0.577350269 


-0 . 666666667 


859 


07 


0 . 835813012 


0.007883871 


1588 


08 


1 . 000000000 


0.437500000 


5684 


09 


0 .469296676 


0 . 838557802 


9780 


10 


0 . 961044639 


-0 . 654068341 


25405 


11 


0 . 838432005 


-0 . 152344612 


41030 


12 


0 . 869472866 


0.346644948 


87686 


gem: 


dabcgef jhimklpnosqrut 




jutedksglapcrmqf onhib 





hO v42 hprisolndq jgf amtkcube 



U[215] edges: 8 blocks:! orient: 




Oi4 


(1)2 12 blinks 






r 3 ° 4 #ts(full) 


18 




r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


4 


04 


1 . 000000000 


0.625000000 


46 


05 


0 . 000000000 


0.000000000 


184 


06 


0.517638090 


0.916666667 


789 


07 


0 . 000000000 


0.000000000 


2360 


08 


1 . 000000000 


-0 .812500000 


6876 


09 


0 . 000000000 


0.000000000 


16496 


10 


1 . 000000000 


-0.300000000 


38465 


11 


0 . 000000000 


0.000000000 


79336 


12 


0.517638090 


-0.041666667 


159786 



dabcgef jhimklon 
■ jmfedclgnaiobkh 



hO v30 kh jlamibgoednf c 



U[2887] edges: 9 blocks: 4 orient: - 



M 



U[306] edges: 8 blocks: 2 orient:- U[725] edges: 8 blocks: 3 orient:- U[1 919] edges: 9 blocks: 2 orient: - 



U[321 1] edges: 9 blocks: 4 orient:- 

□Lf 






U[431] edges: 8 blocks: 4 orient: 4- U[768] edges: 8 blocks: 4 orient: 4- U[2885] edges: 9 blocks: 4 orient:- U[3212] edges: 9 blocks: 4 orient: 4- 



&>M@ n : ^ Wi Ml & jGi 
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81 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



U[220] edges: 8 blocks: 1 orient: - 



5 (0) 38 blinks 

rf #ts(f u 1 1) 1 

mod 

0.707106781 
0.500000000 
0.798872080 
0.288675135 
0.231920614 
0.732537816 
0 . 438932487 
0.638196601 
0.914581925 
0 . 105662433 



theta/pi 
0.000000000 
0.000000000 
0.345931659 
0.000000000 
-0.571428571 
1 . 000000000 
-0.631428270 
-0.691863317 
-0.811004488 
0.000000000 1 



#sts 

4 

54 

200 

937 

2664 

8140 

18928 

45445 

91776 

88546 



U[483] edges: 8 blocks: 1 orient: + U[971] edges: 9 blocks: 1 orient: + 

F=n 



HIS gfifa {^[§5 



U[292] edges: 8 blocks: 1 orient: + U[608] edges: 8 blocks: 1 orient: + U[1054] edges: 9 blocks: 2 orient: + 

f§>)E§S] @6 [MW 



dabcgef jhilknmpo 
■ jpnedclgmafhokib 
hO v32 mkegcionfb jalpdh 

U[1571] edges: 9 blocks: 2 orient:- U[1671] edges: 9 blocks: 1 orient: - 



U[400] edges: 8 blocks: 1 orient: - 

Id 



U[929] edges: 9 blocks: 2 orient: + U[1538] edges: 9 blocks: 1 orient:- 



^J) R£T] gg [^(] [HF 



U[2101] edges: 9 blocks: 2 orient: + U[2167] edges: 9 blocks: 1 orient: + U[2401] edges: 9 blocks: 1 orient:- 



*(S 



c 



:E) 



c 



-B 






[p9 



4 = 1 - 



-LJ- 



U[1580] edges: 9 blocks: 1 orient:- 







U[1821] edges: 9 blocks: 2 orient:- 




U[2122] edges: 9 blocks: 1 orient: + U[2207] edges: 9 blocks: 2 orient:- U[2498] edges: 9 blocks: 1 orient: - 

— 






=m 

cB=n 



U[1619] edges: 9 blocks: 1 orient:- 




3 



U[2006] edges: 9 blocks: 2 orient: 

u 




-0 



U[2128] edges: 9 blocks: 1 orient:- 

H 3d 



U[2299] edges: 9 blocks: 4 orient: - 



U[2544] edges: 9 blocks: 2 orient: - 

PI- 



U[2746] edges: 9 blocks: 2 orient: 

r 



L l c:r Ur 

U[2759] edges: 9 blocks: 1 ori 

!plc (11 



/ • t (Ipj 3 M ; y loir 

U[3001] edges: 9 blocks: 1 orient: + U[3088] edges: 9 blocks: 1 orient:- U[3294] edges: 9 blocks: 2 orient:-! 



U[2843] edges: 9 blocks: 3 orient: - 



U[2906] edges: 9 blocks: 2 orient:-)- U[3056] edges: 9 blocks: 2 orient: + U[3091] edges: 9 blocks:! orient: + U[3358] edges: 9 blocks: 2 orient:- 



gJ 



U[2791] edges: 9 blocks: 1 orient:- 

it 



I orien 



4?g& (§g @ip> .& ft 



U[2954] edges: 9 blocks: 1 orient: + U[3079] edges: 9 blocks: 2 orient: + U[3220] edges: 9 blocks: 2 orient: - 



® ® S a : ; ^ 



8 1 6 (1) 25 blinks 





r f #ts(f u II) 


35 




r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


4 


04 


1.000000000 


0.000000000 


42 


05 


0.618033989 


-0.400000000 


148 


06 


0.000000000 


0.000000000 


597 


07 


0.445041868 


-0.857142857 


1664 


08 


0.414213562 


1.000000000 


4616 


09 


1.285575219 


0.833333333 


10720 


10 


1 . 175570505 


0.500000000 


24125 


11 


1.081281635 


0.318181818 


48980 


12 


0.732050808 


-0.166666667 


96186 


gem: 


cabf deighl jknmpo 




ipncmkf oabgeldh j 





h0 v32 omgpclebniafh jkd 



U[226] edges: 8 blocks: 2 orient: + U[525] edges: 8 blocks: 1 orient: + U[882] edges: 9 blocks: 2 orient: + 




U[248] edges: 8 blocks: 1 orient: - U[625] edges: 8 blocks: 1 orient: + 




U[1124] edges: 9 blocks: 3 orient:- 



pi 



“flPl 



U[298] edges: 8 blocks: 1 orient: + 




U[806] edges: 9 blocks: 2 orient: - 




U[1448] edges: 9 blocks:! orient: + 




U[1690] edges: 9 blocks: 2 orient:- U[2110] edges: 9 blocks:! orient:- U[2351] edges: 9 blocks: 2 orient:- U[2772] edges: 9 blocks: 2 orient:- U[3084] edges: 9 blocks: 2 orient:- 




ii 



p: C>vfe 



m 



I 



U[1737] edges: 9 blocks:! orient: + U[2172] edges: 9 blocks:! orient:- U[2407] edges: 9 blocks:! orient: + U[2804] edges: 9 blocks:! orient:- U[3262] edges: 9 blocks: 4 orient:- 



(S ffl 1 Ei 1§ £P fti : o:e®= ■§; 



U[1826] edges: 9 blocks:! orient: + U[2211] edges: 9 blocks: 2 orient:- U[2529] edges: 9 blocks: 3 orient:- U[2827] edges: 9 blocks:! orient:- U[3307] edges: 9 blocks: 3 orient:- 



rv r%i ->6L 







CLP. 
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U[3359] edges: 9 blocks: 2 orient: - 




CO 


(0) 2 1 2 blinks 








r 26 #ts(full) 248 




r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


4 


04 


0.382683432 


1 . 000000000 


42 


05 


0 . 000000000 


0 . 000000000 


148 


06 


0 .788675135 


1 . 000000000 


597 


07 


0 . 000000000 


0 . 000000000 


1664 


08 


0 . 347248642 


-0.310102361 


4616 


09 


0 . 000000000 


0 . 000000000 


10720 


10 


0 .764645354 


-0.573132575 


24125 


11 


0 . 000000000 


0 . 000000000 


48980 


12 


0 . 456891634 


0 . 092220454 


96186 


gem: 


dabcgef jhimklpnorq 
j lkedcpgqaf bnmiroh 





U[227] edges: 8 blocks: 2 orient: 




hO v36 ohlpanimgr jcbqedf k 



8 



U[231] edges: 8 blocks: 2 orient: 



18 (0) 8 22 blinks 



r 


r 24 #ts(f u II) 1 

mod 


theta/pi 


#sts 


03 


1.000000000 


-0.250000000 


4 


04 


1.000000000 


-0.625000000 


42 


05 


0.324919696 


-0.750000000 


148 


06 


0.577350269 


-0.666666667 


597 


07 


1.358142324 


0.960060936 


1664 


08 


1.414213562 


0.562500000 


4616 


09 


1 . 159792454 


0.146322874 


10720 


10 


0.552786405 


0.000000000 


24125 


11 


0.847009830 


-0.065138837 


48980 


12 


1.527525232 


-0.435518859 


96186 



nom- cabfdeighl jk 
yum - ildcbkf jahge 
hO v24 kfhaibjlegdc 



U[963] edges: 9 blocks: 2 orient: -t 



U[1698] edges: 9 blocks: 1 orient:- 



.CbdPf Sj 



U[1308] edges: 9 blocks: 2 orient: + U[1700] edges: 9 blocks: 1 orient:- U[1937] edges: 9 blocks: 1 orient:- U[2570] edges: 9 blocks: 1 orient:- 






U[1365] edges: 9 blocks: 2 orient:- U[1782] edges: 9 blocks: 2 orient:- U[2033] edges: 9 blocks: 1 orient: + 



•at 




cr 

rfc 




alocks: 1 


orient: 


c 


3 


alocks: 2 

& 


orient: 

1 




U[533] edges: 8 blocks: 4 orient: - 






# 



U[650] edges: 8 blocks: 3 orient: - 

-E-3 




-I- 



1^3 



U[624] edges: 8 blocks: 1 orient: - 



iS 






U[688] edges: 8 blocks: 1 orient: - 

r 

L 



U[634] edges: 8 blocks: 1 orient: - 

[HI 

L 



U[86 blocks: 2 orient: 4 



CD 



U[2568] edges: 9 blocks: 1 orient: - 9 blocks: 5 orient: 4- 



mm 




■5- 



33 



- L B- 





8 



19 (1) 



1 blinks 



r 22 #ts(partial) 



697 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


0.000000000 


0.000000000 


66 


05 


0.618033989 


0.800000000 


130 


06 


0.000000000 


0.000000000 


859 


07 


0.198062264 


-0.285714286 


1588 


08 


0.414213562 


-0.250000000 


5684 


09 


0.446475588 


-0.166666667 


9780 


10 


0.381966011 


-0.800000000 


25405 


11 


0.701665178 


0 . 454545455 


41030 


12 


0.517638090 


0.250000000 


87686 


gem: 


dabchef gki jnlmqopsrvtuxwzy 
krvedu j zhyoqwanf lbxspcmtgi 






U[2921] edges: 9 blocks: 2 orient: 4- 

QJ_o_qJ 



®tS 



hO v52 ut f npkbxeoc j sdl ihqzgay vrwm 



00 

ro 

o 


(0) 6 1 3 blinks 








r 26 #ts(f u II) 1 






r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


2 


04 


0.382683432 


0.250000000 


66 


05 


0 . 000000000 


0.000000000 


130 


06 


0 . 707106781 


-0.750000000 


859 


07 


0 . 000000000 


0.000000000 


1588 


08 


0 . 720437448 


-0.537713694 


5684 


09 


0 . 000000000 


0.000000000 


9780 


10 


0.294453494 


0.736718154 


25405 


11 


0 . 000000000 


0.000000000 


41030 


12 


0 . 959448117 


-0.936091296 


87686 


gem: 


dabcgef jhimklpnorq 
jqoednkgmahf rlcbpi 





hO v36 eonhlqmrcp jagibkf d 



U[233] edges: 8 blocks: 1 orient: 4 







U[282] edges: 8 blocks: 1 orient: 4 



be 



(fgn 

Ul_B 



U[490] edges: 8 blocks: 1 orient: - 





[fp] 


1 1 CE 





c\j 

00 


(0) 8 1 3 blinks 








r 24 #ts(full) 1 






r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.250000000 


2 


04 


1 . 000000000 


0 . 625000000 


66 


05 


1.219647006 


0 . 980853420 


130 


06 


0 . 577350269 


-0 . 666666667 


859 


07 


0.273315148 


-0.306814563 


1588 


08 


0 . 585786438 


0 . 437500000 


5684 


09 


0.354337822 


-0 .895254940 


9780 


10 


0 .798557513 


-0 . 449671663 


25405 


11 


1 . 118934642 


-0 . 066587861 


41030 


12 


0 . 409299152 


0.314481141 


87686 


gem: 


dabchef gki jnlmqop 
kqpedcmihla jgonfb 





U[234] edges: 8 blocks: 1 orient: 




U[495] edges: 8 blocks: 1 orient: - 






U[568] edges: 8 blocks: 1 orient: - 






TL 
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8 



U[235] edges: 8 blocks: 1 orient: - 



22 (0) 4 1 blinks 



S4 

r, #ts(partial) 



325 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


-0 . 250000000 


2 


04 


0.707106781 


-0.875000000 


66 


05 


0.811393378 


0.574367653 


130 


06 


1.154700538 


0 . 000000000 


859 


07 


0.563766576 


-0.314882978 


1588 


08 


0.736812879 


0.903194166 


5684 


09 


0.741960883 


-0 . 083333333 


9780 


10 


0.529764523 


-0.739303917 


25405 


11 


0.283096391 


-0.521391022 


41030 


12 


0.408248290 


-0.625000000 


87686 


gem: 


dabchef gki jnlmposqrutwvyxAz 
hynodplwbAgktqescmurf zavix j 





•. • to 



h0 v54 ugfvAcbthdyswonxp jliareqzkm 



823 


(0) 2 1 3 blinks 








r^ 6 #ts(f u II) 20 






r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


2 


04 


0.382683432 


1.000000000 


66 


05 


0 . 000000000 


0.000000000 


130 


06 


0.912870929 - 


■0 . 602416382 


859 


07 


0 . 000000000 


0.000000000 


1588 


08 


0 . 746384854 


0 . 620521590 


5684 


09 


0 . 000000000 


0.000000000 


9780 


10 


0 . 441732570 


0.953380824 


25405 


11 


0 . 000000000 


0.000000000 


41030 


12 


0.747267432 


0.238935781 


87686 


gem: 


dabcgef jhimklpnorq 
jqnkdmhgraecplbf oi 





hO v36 lnrmoaicqk jfdbegph 



U[237] edges: 8 blocks: 1 orient: + 



p to 



U[406] edges: 8 blocks: 1 orient: - 

dS- 



U[479] edges: 8 blocks: 1 orient: 

c 



B- 



& 



IP 



■'d- 

C\J 

00 


(0) 8 1 1 blinks 








r 40 #ts(full) 99 






r 


mod 


theta/pi 


#sts 


03 


1.000000000 - 


■0.250000000 


4 


04 


1.000000000 - 


■0 . 625000000 


42 


05 


1 . 051462224 


0 . 850000000 


176 


06 


0 . 577350269 


0 . 666666667 


705 


07 


0 . 434258006 


0 . 548930692 


2184 


08 


0 . 000000000 


0 . 000000000 


6124 


09 


0.506142155 - 


■0.299639732 


15028 


10 


0.170820393 - 


■0 . 800000000 


34213 


11 


0.321995640 - 


■0 . 176939824 


71688 


12 


0.370379414 


0 . 007188760 


142038 


gem: 


dabcgef jhimklpnorqts 
jprtdmlgnaqhf ikbosce 





U[244] edges: 8 blocks: 1 orient: - 




np 

Eli 



hO v40 nteocbimqs jarldgphkf 



8 



U[245] edges: 8 blocks: 1 orient: - 



25 (1) 



4 blinks 



r, 4 #ts(f u II) 4 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


4 


04 


1.000000000 


0.000000000 


42 


05 


0.618033989 


-0 . 400000000 


176 


06 


1.000000000 


-0.333333333 


705 


07 


1.246979604 


-0.285714286 


2184 


08 


1.000000000 


0.000000000 


6124 


09 


0.684040287 


-0.055555556 


15028 


10 


0.618033989 


-0.200000000 


34213 


11 


1.745895413 


-0.233408953 


71688 


12 


1.732050808 


-0 .166666667 


142038 


gem: 


dabcgef jhimklonqp 
jioedpmglaqbhkcfn 






U[2794] edges: 9 blocks: 2 orient: - 

CLr_- 






U[2656] edges: 9 blocks: 2 orient: - 



hO v34 hgniampedk jcqlbof 




U 



8 



26 (0) 



24 blinks 





r?° #ts(fu II) 2 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


42 


05 


0.371748034 


0.800000000 


176 


06 


0.288675135 


0.000000000 


705 


07 


0.591009048 


0.813544701 


2184 


08 


0 . 732537816 


1.000000000 


6124 


09 


0 . 883936202 


-0.464314927 


15028 


10 


0.138196601 


0.400000000 


34213 


11 


0 . 176014538 


0.181818182 


71688 


12 


0 . 105662433 


0.000000000 


142038 



U[246] edges: 8 blocks: 1 orient: 



U[601] edges: 8 blocks: 1 orient: + U[921] edges: 9 blocks: 2 orient:- 

as 






U[312] edges: 8 blocks: 2 orient: 

q 






a 



U[816] edges: 9 blocks: 2 orient:- 

[LSI 



U[935] edges: 9 blocks: 2 orient: 4 





PS 



U[592] edges: 8 blocks: 1 orient: - 



dabcgef ihk jmlon 
' ikmedl jgahoncfb 
hO v30 lif jmkbagnchode 




U[904] edges: 9 blocks: 1 orient: - 

3=T 






=0 



U[1 046] edges: 9 blocks: 2 orient: - 

□ r 




L[SS 



U[1470] edges: 9 blocks: 1 orient: 4- U[1747] edges: 9 blocks:1 orient: 4- U[2301] edges: 9 blocks: 4 orient:- U[2765] edges: 9 blocks:! orient: 



U[3344] edges: 9 blocks: 3 orient: - 









U[1727] edges: 9 blocks:! orient:- U[1756] edges: 9 blocks:! orient:- U[2442] edges: 9 blocks:! orient:- 






U[1730] edges: 9 blocks:! orient: 4- U[2228] edges: 9 blocks:! orient:- U[2443] edges: 9 blocks:! orient:- 



tea 



EL 



cm 
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163 



8 



27 (0) 2 3 blinks 



42 



#ts(f u II) 225 



U[268] edges: 8 blocks: 1 orient: - 

T~ 



r 


mod 


theta/pi 


#sts 


03 


1.414213562 


0.000000000 


4 


04 


0.707106781 


-0.250000000 


46 


05 


0 . 919011682 


-0.400000000 


160 


06 


1.527525232 


-0.227185526 


693 


07 


1.876944533 


-0.163482085 


1916 


08 


1.588105141 


-0.392202871 


5560 


09 


2.646471160 


-0.734352349 


12820 


10 


2.446470572 


-0.847440600 


29725 


11 


0.589178870 


-0.771221636 


59960 


12 


0.070175303 


0.701144573 


120222 




8 



28 (0) 2 5 blinks 



r 88 #ts(full) 99 



U[509] edges: 8 blocks: 1 orient: - 



(^]J| 



U[614] edges: 8 blocks: 1 orient: - 



d a b c g e f jhi m klp n ° s q ru t 
" ' jtledkogsupcqmhf nbira 
hO v42 pihruldsbo jnef katgcqm 




Jg 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

1 .414213562 
0.707106781 
1 . 442445995 
0.577350269 
1 . 420169000 
1.738412477 
0 . 688044230 
1 . 945145788 
0 . 617609192 
2 . 127357637 



theta/pi 
.000000000 
. 250000000 
.436918733 
.333333333 
. 913688449 
. 935499849 
. 680374022 
. 632920077 
. 674588652 
. 107319938 



#sts 

4 

46 

160 

693 

1916 

5560 

12820 

29725 

59960 

120222 



npm . dabcgef jhimklonqpsr 
® 1 jmsedcogkainqrhlbpf 



h0 v38 kgqsn jbrcpodemaf ihl 



U[271] edges: 8 blocks: 1 orient: + U[1597] edges: 9 blocks: 2 orient:- 






8 



U[273] edges: 8 blocks: 1 orient: 



29 ( 0)2 1 blinks 



,56 



U[51 0] edges: 8 blocks: 1 orient: 4 



‘ t d 4^1 ’ J r 



U[1945] edges: 9 blocks: 1 orient: 

Sr 



U[752] edges: 8 blocks: 2 orient: 4- 






03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



i ? #ts(partial) 

mod 

0.000000000 

0.923879533 - 

0.000000000 

0.211324865 

0.000000000 

0.630104364 - 

0.000000000 

0.859688175 

0.000000000 

1.790446602 - 



632 

theta/pi 

0.000000000 

0.500000000 

0.000000000 

0.000000000 

0.000000000 

0.565927296 

0.000000000 

0.367140087 

0.000000000 

0.691803573 



#sts 

2 

34 

70 

319 

658 

1816 

3496 

7561 

13414 

25114 




dabchef gki jnlmqopsrutwvzxyBA 
y ' kytldqsAhraecznjfpBwxumvboig 



hO v56 wlqzotvpnebksu jhxAmriyBcgdf a 



8 



30 (0) 4 4 blinks 



r 


4 ° #ts (full) 1 

mod 


theta/pi 


#sts 


03 


1.000000000 


-0.250000000 


2 


04 


0.707106781 


-0.375000000 


34 


05 


0.649839392 


0.650000000 


70 


06 


1.154700538 


0.000000000 


319 


07 


1.245203479 


-0.164010994 


658 


08 


1.386208092 


-0.554960881 


1816 


09 


0.691179293 


-0.844821626 


3496 


10 


0.406888371 


0.200000000 


7561 


11 


1.497208381 


-0.462067879 


13414 


12 


2.020832229 


-0.878264689 


25114 


gem: 


dabchef gki jmlonrpqts 
ktqedcpihnsr jmgofbal 





U[274] edges: 8 blocks: 1 orient: 4- U[574] edges: 8 blocks: 1 orient: 

hr? 



(T 1 M 



C 



D 



U[453] edges: 8 blocks: 1 orient: - 



.P 5N 



U[475] edges: 8 blocks: 1 orient: - 



& 



hO v40 rgl jtmbqeockf sdnhapi 




831 


( 1 ) 1 blinks 








r 84 #ts(full) 9 






r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


8 


04 


1.000000000 


0.000000000 


76 


05 


1.902113033 


0.100000000 


416 


06 


2.000000000 


0.000000000 


1875 


07 


1.949855824 


-0.071428571 


6760 


08 


2.414213562 


0.000000000 


21160 


09 


2.645751311 


-0.106147807 


58248 


10 


2.618033989 


-0.200000000 


145685 


11 


2.490705848 


-0.151859806 


334928 


12 


2.828427125 


-0.250000000 


719652 


gem: 


dabcgef jhimklonqp 
jqoedchgnlpaimf kb 





U[275] edges: 8 blocks: 1 orient: 4- 






8 




32 (1)2 4 blinks 



r 


rg 4 #ts(f u II) 1 

mod 


theta/pi 


#sts 


03 


2 . 000000000 


0.000000000 


8 


04 


3 . 000000000 


0.000000000 


76 


05 


4 . 000000000 


0.000000000 


416 


06 


5 . 000000000 


0.000000000 


1875 


07 


6.000000000 


0.000000000 


6760 


08 


7 . 000000000 


0.000000000 


21160 


09 


8 . 000000000 


0.000000000 


58248 


10 


9.000000000 


0.000000000 


145685 


11 


10 . 000000000 


0.000000000 


334928 


12 


11 . 000000000 


0.000000000 


719652 



hO v34 eoipndlmcb jgqakfh 



cabfdeighljk 

9 em - ildckgf jaheb 



hO v24 jifbhkaldgce 



U[276] edges: 8 blocks: 1 orient: 4- U[572] edges: 8 blocks: 1 orient: 4- 




S3 



8 



U[277] edges: 8 blocks: 1 orient: 4- 



33 (0)4 1 blinks 



,46 



U[521] edges: 8 blocks: 1 orient: 4- 









( 










-a 



U[536] edges: 8 blocks: 2 orient: 4 



& . 



a- 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



I, #ts(full) 21 

mod 

1.000000000 
0.707106781 
1 . 129775731 
0.577350269 
0.371971784 
0.579470825 
0.869777237 
1 . 014484897 
0.957460540 
1.005965272 



theta/pi 

250000000 

375000000 

804068341 

.333333333 

992116129 

768826703 

605421575 

116570011 

.265514771 

791666667 



#sts 

2 

66 

130 

859 

1588 

5684 

9780 

25405 

41030 

87686 



’• ' m 



gem: 



dabcgef jhimklpnosqrutwv 
mvnedchgpu jtwfbsolirkqa 



164 
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834 (0) 6 1 1 blinks 



r 86 #ts(f u II) 1 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


2 


04 


0.382683432 


-0.250000000 


66 


05 


0 . 000000000 


0.000000000 


130 


06 


0 . 707106781 


0.750000000 


859 


07 


0 . 000000000 


0.000000000 


1588 


08 


0 . 429037164 


-0.270801826 


5684 


09 


0.000000000 


0.000000000 


9780 


10 


0 . 717662549 


0.916366497 


25405 


11 


0 . 000000000 


0.000000000 


41030 


12 


0.401315257 


-0.440713527 


87686 



d a b c g e f jhimklpirorq 
" ‘ jqpedcmglroihbkf na 

hO v36 qoegckipdf jbnmlrah 



U[279] edges: 8 blocks: 1 orient: + 




8 



35 (0)2' 2 blinks 





4 ® #ts(full) 


12 




r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


2 


04 


0.382683432 


1.000000000 


34 


05 


0 . 000000000 


0.000000000 


82 


06 


0.211324865 


0.000000000 


379 


07 


0 . 000000000 


0.000000000 


838 


08 


1.506029053 


0.500000000 


2428 


09 


0 . 000000000 


0.000000000 


4732 


10 


0.530552656 


-0.081235500 


10741 


11 


0 . 000000000 


0.000000000 


18994 


12 


0.530406280 


0.560961991 


36910 


gem: 


dabcgef jhimklpnosqrutwvyx 
mtf edcrgqo jwyukiphbsxnlva 





hO v50 uf oxiqvnlt rehmysbkpdwga jc 



U[280] edges: 8 blocks: 1 orient: + 




U[505] edges: 8 

m 



blocks: 1 orient: + 




8 



36 ( 0 ) 2 6 blinks 





rf #ts(full) 


27 




r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


2 


04 


0 . 923879533 


- 0.500000000 


34 


05 


0 . 000000000 


0 . 000000000 


82 


06 


0 . 788675135 


1 . 000000000 


379 


07 


0 . 000000000 


0 . 000000000 


838 


08 


0 . 488168261 


0.250000000 


2428 


09 


0 . 000000000 


0 . 000000000 


4732 


10 


0 . 409515514 


- 0 . 935212016 


10741 


11 


0 . 000000000 


0 . 000000000 


18994 


12 


1 . 062689028 


- 0 .495343205 


36910 


gem: 


dabcgef jhimklpnosqrutwv 
jrqudwhgkasf nmvcpbioetl 





hO v46 sf tlrowupq jdchbekivmnag 



U[284] edges: 8 blocks: 1 orient: + 




U[663] edges: 8 blocks: 1 orient: + 





U[440] edges: 8 blocks: 1 orient: + U[1 382] edges: 9 blocks: 2 orient: + 





8 



37 (0) 8 1 6 blinks 





r, 2 #ts(full) 


28 




r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.250000000 


2 


04 


0.000000000 


0.000000000 


34 


05 


0.501468686 


0.225632347 


82 


06 


0.577350269 


0.666666667 


379 


07 


0.500992186 


0.931960968 


838 


08 


0.507305936 


0.883413276 


2428 


09 


0.509633993 


-0.565075331 


4732 


10 


0.453743728 


0.254068341 


10741 


11 


0.325082529 


-0.474049198 


18994 


12 


0.641515964 


0.090522094 


36910 


gem: 


dabcgef jhimklpnosqrut 
joledcrgqasunmbiphtkf 





hO v42 lgsrapuqon jedkif tmchb 



U[285] edges: 8 blocks: 1 orient: + 




U[662] edges: 8 blocks: 1 orient: + 




U[438] edges: 8 blocks: 1 orient: + 




U[718] edges: 8 blocks: 2 orient: - 




U[507] edges: 8 blocks: 1 orient: + 




U[1767] edges: 9 blocks: 2 orient:- 




838 ( 0 ) 4 1 19 blinks 





1? 8 #ts(f u II) 


517 




r 


mod 


theta/pi 


#sts 


03 


1.000000000 


-0.250000000 


2 


04 


0.707106781 


-0.875000000 


34 


05 


0.200811416 


0.250000000 


82 


06 


0.577350269 


-0.333333333 


379 


07 


0.193262994 


-0.451069307 


838 


08 


0.358719468 


-0.991586724 


2428 


09 


0.538781472 


0.825196270 


4732 


10 


0.331406180 


0.836918733 


10741 


11 


0.347083972 


0.158838426 


18994 


12 


0 .261897795 


-0.507188760 


36910 


gem: 


dabcgef jhimklonqpsr 
grnqdk j f oahpcmslebi 





hO v38 nqf rmchgbo jdspkaile 



U[286] edges: 8 blocks: 1 orient: + 



'f£5] 


i_.pi 


U[467j edges: 8 blc 


cks: 1 orient: - 

Lip] 



U[468] edges: 8 blocks: 1 orient: + 




U[508] edges: 8 blocks: 1 orient: + 




U[629] edges: 8 blocks: 1 orient: - 




U[658] edges: 8 blocks: 2 orient: - 




U[679] edges: 8 blocks: 2 orient: - 




U[685] edges: 8 blocks: 1 orient: - 




U[969] edges: 9 blocks: 2 orient: - 




U[1309] edges: 9 blocks: 2 orient:- U[1774] edges: 9 blocks: 2 orient: + U[1847] edges: 9 blocks: 2 orient: + U[2811] edges: 9 blocks: 1 orient:- 



SpI 



U 



U[1323] edges: 9 



blocks: 3 orient: + 



U[1779] edges: 9 blocks: 2 orient: + 




U[2562] edges: 9 blocks: 1 orient: - 




U[2629] edges: 9 blocks: 2 orient: - 
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165 



O) 

CO 

00 


(0) 2 blinks 








r 44 #ts(full) 215 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


42 


05 


1 . 152900519 


0.139303917 


160 


06 


0.288675135 


0.000000000 


637 


07 


0 . 472164002 


-0.074495310 


1904 


08 


0.956708581 


0.000000000 


5284 


09 


0 . 971563868 


-0.205398566 


12772 


10 


1.329179607 


-0.278607834 


28881 


11 


0 .898697857 


-0.282573153 


60016 


12 


0.974159496 


-0.225562748 


118422 


gem: 


dabcgef jhimklpnorqtsvu 
jpumdshgqacoeitvnf rlkb 





U[290] edges: 8 blocks: 1 orient: - 






r 



8 



□ 



40 (0) 



19 blinks 



U[607] edges: 8 blocks: 1 orient: - 






r 


rf #ts(full) 1 

mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


42 


05 


0 . 973248989 


-0.200000000 


160 


06 


0.288675135 


0.000000000 


637 


07 


0.335134997 


0.428571429 


1904 


08 


0 .191341716 


1.000000000 


5284 


09 


0 . 820097109 


0.437010460 


12772 


10 


0 . 947213595 


0.400000000 


28881 


11 


0 . 681606923 


0.554088586 


60016 


12 


0.785383335 


0.219672871 


118422 



h0 v44 vghraktpsf jenmucodibql 



dabcgef jhilknmpo 
■ jpnedclgkamhof ib 



hO v32 mkegcionfb jalpdh 



U[294] edges: 8 blocks: 1 orient: + U[609] edges: 8 blocks: 1 orient: + 



f>? ^ 5g [#~ 



■tf 



U[1218] edges: 9 blocks: 2 orient:- U[1587] edges: 9 blocks: 1 orient: + U[21 37] edges: 9 blocks: 1 orient:- 




if 1 j# 



r? 


Tin 


ck 


- 1 



U[336] edges: 8 blocks: 1 orient: + U[676] edges: 8 blocks: 2 orient:- U[1427] edges: 9 blocks: 1 orient: + U[2094] edges: 9 blocks: 2 orient: + U[2238] edges: 9 blocks: 1 orient:- 



cz 



fl 3 







U[450] edges: 8 blocks: 1 orient:- U[878] edges: 9 blocks: 1 orient:- U[1459] edges: 9 blocks: 1 orient: + U[2127] edges: 9 blocks: 1 orient: + 




c 




: <7 [jp] CZ) :. 



-Sp 



U[2240] edges: 9 blocks: 1 orient: - 

m 




L^_j 



U[2428] edges: 9 blocks: 1 orient: + U[2870] edges: 9 blocks: 1 orient: - 




8 



41 (1) 



2 blinks 



r 42 #ts(full) 2 



U[297] edges: 8 blocks: 1 orient: 4 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


4 


04 


1.000000000 


0.000000000 


42 


05 


0.381966011 


0.600000000 


160 


06 


1.000000000 


0.333333333 


637 


07 


1.722945460 


0.292780556 


1904 


08 


1 . 585786438 


0.000000000 


5284 


09 


0.941054183 


-0.205097284 


12772 


10 


0.449027977 


0.500000000 


28881 


11 


1 .499327363 


0.115739455 


60016 


12 


1 . 701435345 


-0.191757030 


118422 


gem: 


cabf deighl jkomnrpqtsvu 
iurclsf koqht jvabmdgepn 







U[524] edges: 8 blocks: 1 orient: 

Bn 






i® 1 



hO v44 qlmkhpaeviuntbf ogsrcd j 



8 



U[299] edges: 8 blocks: 1 orient: 4- U[591] edges: 8 blocks:! orient: - 



U[1 076] edges: 9 blocks: 2 orient: - 



42 (0)2 11 blinks 



r 


rf #ts(fu II) 2 

mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.382683432 


1.000000000 


42 


05 


0.000000000 


0.000000000 


160 


06 


0.912870929 


0.602416382 


637 


07 


0 . 000000000 


0.000000000 


1904 


08 


0 . 693519923 


-0.500000000 


5284 


09 


0 . 000000000 


0.000000000 


12772 


10 


0 . 624668955 


-0.800000000 


28881 


11 


0.000000000 


0.000000000 


60016 


12 


0 . 851311470 


0.090626782 


118422 



£>"* 






3 



: : “S 



U[380] edges: 8 blocks: 2 orient: - 



U[903] edges: 9 blocks:! orient: 4- U[1752] edges: 9 blocks:! orient: 4- 










Oft 



i : 






U[527] edges: 8 blocks: ! orient: 



dab c g e f jhilknmpo 
■ jmpedchgoniblakf 



hO v32 onikl jaecmphfbgd 



(%) 




U[1068] edges: 9 blocks: 2 orient: 4- U[1928] edges: 9 blocks:! orient:- 



V ig 



a 



rf 



q 



U[2321] edges: 9 blocks:! orient: + 




U[2839] edges: 9 blocks: 1 orient: - 



.gj 



CO 

Tj- 

00 


(1J2 1 6 blinks 








rf #ts(full) 5 






r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


4 


04 


0 .765366865 


1 . 000000000 


26 


05 


0 . 000000000 


0 . 000000000 


96 


06 


0 . 517638090 


0 . 916666667 


315 


07 


0 . 000000000 


0 . 000000000 


856 


08 


1 . 177656177 


0.357493850 


2096 


09 


0 . 000000000 


0 . 000000000 


4612 


10 


0 . 755761506 


-0.216366497 


9449 


11 


0 . 000000000 


0 . 000000000 


18072 


12 


0 . 607428767 


-0.216947358 


32834 


gem: 


dabcgef jhilknmpo 
gplndiabom jckefh 





U[301] edges: 8 blocks: 2 orient: 4- U[532] edges: 8 blocks:! orient:- 

cm 









U[399] edges: 8 blocks: 1 orient: - 



U[585] edges: 8 blocks: 1 orient: 4 



[y. 






3 




U[514] edges: 8 blocks:! orient: 4- U[745] edges: 8 blocks:! orient:- 



Dr a 
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844 (0) 2 2 2 blinks 





r 82 #ts(f u II) 


35 




r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.707106781 


1 . 000000000 


26 


05 


0.000000000 


0.000000000 


96 


06 


0.869472866 


0.138311615 


315 


07 


0.000000000 


0.000000000 


856 


08 


0.816728020 


-0.607493850 


2096 


09 


0.000000000 


0.000000000 


4612 


10 


0.788480632 


0.581357994 


9449 


11 


0.000000000 


0.000000000 


18072 


12 


0.853558602 


-0.167778956 


32834 


gem: 


dabcgef jhilknmpo 
gknpdhlf ob jaicme 





h0 v32 molikbngdce jphf a 



U[311] edges: 8 bio 

C 


>ks: 2 orient: 4- 

% 


U[870] ed 

7^ 


ges: 9 bio 

r 


;ks: 1 orient: 4- 


U[956] edges: 9 bio 


:ks: 2 orient: 4- 

M 

J 1 



U[1300] edges: 9 



blocks: 2 orient: + 




U[2037] edges: 9 blocks: 1 orient: + 




U[2816] edges: 9 blocks: 1 orient: - 




U[302] edges: 8 




U[429] edges: 8 



U[2934] edges: 9 





blocks: 4 orient: - 




045 


(0) 4 1 8 blinks 








4° #ts(f u II) 5 






r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.250000000 


2 


04 


0.707106781 


0.375000000 


34 


05 


1 . 129775731 


0.695931659 


66 


06 


0.577350269 


1.000000000 


309 


07 


0 . 145967181 


-0.464285714 


552 


08 


0 .866025404 


-0.366586724 


1576 


09 


0 .894975849 


-0.009664320 


2600 


10 


0 . 690212433 


0.275632347 


5725 


11 


1 . 140852671 


0.303566773 


8850 


12 


0.715518084 


0.576144573 


16626 


gem: 


dabcgef jhimklpnorqts 
jonldktgsarecmbipf qh 





h0 v40 tqipnmreck jbf hgdlsoa 



blocks: 3 orient: + 





PI 


-FT 




_l 


u 


1 1 



846 (0) 2 2 1 blinks 

rf #ts(full) 15 

r mod 



theta/pi #sts 



U[2990] edges: 9 blocks: 1 orient: - 




03 1.414213562 

04 1.581138830 - 

05 1.147483519 

06 1.527525232 

07 2.599308479 

08 2.309932128 

09 1.304070861 - 

10 1.065247584 

11 1.632672224 

12 2.000801418 



000000000 


4 


102416382 


40 


075632347 


140 


227185526 


515 


142857143 


1376 


064087655 


3504 


060302465 


7680 


248735306 


16005 


269859261 


30580 


009009635 


56056 



dabcgef jhimklonqpsr 
* ' jpsedrognqfbimhlakc 

hO v38 pf lihbqmro jneckasdg 



U[322] edges: 8 blocks: 1 orient: + 




O47 


(1)4 1 blinks 






r| 6 #ts(full) 9 




r 


mod 


theta/pi 


03 


1 .414213562 


0.250000000 


04 


1 .414213562 


0.375000000 


05 


1 . 662507751 


0 . 650000000 


06 


1 . 000000000 


1 . 000000000 


07 


0 . 784829317 


-0 . 892857143 


08 


1 . 082392200 


-0.562500000 


09 


0 . 967379051 


-0 .416666667 


10 


1 . 940085571 


-0.236918733 


11 


2 . 186657504 


0 . 068181818 


12 


2 . 129764866 


0.263311615 


gem: 


dabcgef jhimklpnorq 
jlredchgqmonabkipf 



ho v36 ekioadrpcb jgqmfhnl 



#sts 

4 

40 

140 

515 

1376 

3504 

7680 

16005 

30580 

56056 



U[323] edges: 8 blocks: 1 orient: + 




848 (0) 4 2 2 blinks 





4° #ts(f u II) 


585 




r 


mod 


theta/pi 


#sts 


03 


1.414213562 


0.000000000 


4 


04 


1.000000000 


0.000000000 


16 


05 


0.283990228 


-0.600000000 


68 


06 


1 . 154700538 


-0.666666667 


203 


07 


1.105688214 


-0.641403620 


548 


08 


0.627214702 


-0.668673297 


1328 


09 


0.335872902 


0.979149892 


2904 


10 


0.244919042 


0.569146580 


5893 


11 


0.734440119 


0.392502451 


11268 


12 


0.740758829 


0.451144573 


20368 


gem: 


dabcgef jhimklpnorqts 
jioqdrpgsaf cnmltekbh 





h0 v40 legnbtiocs jaqrhmpdkf 



U[333] edges: 8 blocks: 1 orient: + 




U[448] edges: 8 blocks: 1 orient: - 




849 (0) 2 2 15 blinks 



r 


r 28 #ts(f u II) 2 

mod 


theta/pi 


#sts 


03 


1 .414213562 


0.000000000 


4 


04 


1.581138830 


-0 . 102416382 


16 


05 


2.559841090 


-0.089085396 


68 


06 


2 . 886751346 


0.000000000 


203 


07 


3 . 084893077 


0.009243036 


548 


08 


4 . 041755366 


0.067012518 


1328 


09 


4.321944958 


0.163304705 


2904 


10 


4.525084883 


0 . 202697812 


5893 


11 


5 .466396440 


0 . 273432297 


11268 


12 


5.721473335 


0.370261945 


20368 


gem: 


cabf deighl jknm 
imdclgfkabne jh 





h0 v28 hn jgkalf cimdeb 



U[335] edges: 8 blocks: 1 orient: 4 



U[677] edges: 8 blocks: 2 orient: • 



U[753] edges: 8 blocks: 2 orient: - 



U[1 221] edges: 9 



blocks: 2 orient: + 



U[2022] edges: 9 blocks: 3 orient: - 






U[721] edges: 8 blocks: 2 orient: - 




U[761] edges: 8 




blocks: 3 orient: + 




U[1604] edges: 9 



blocks: 2 orient: + 



U[2028] edges: 9 blocks: 3 orient: - 





U[449] edges: 8 blocks: 1 orient:- U[739] edges: 8 blocks: 3 orient:- U[788] edges: 9 blocks: 1 orient: 4- U[1946] edges: 9 blocks: 1 orient:- U[2796] edges: 9 blocks: 2 orient:- 



r • ^1 4P IsPflfEl 3^ 
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8 



U[369] edges: 8 blocks: 2 orient: + U[469] edges: 8 blocks: 1 orient: - U[582] edges: 8 blocks: 1 orient: - 



50 (0)4 13 blinks 



r 


4 2 #ts(fu II) 1 

mod 


theta/pi 


#sts 


03 


1.000000000 


-0.250000000 


2 


04 


0.707106781 


-0.875000000 


18 


05 


0 .896803907 


0.892016670 


42 


06 


0.577350269 


0.333333333 


141 


07 


1.002941495 


-0.154251425 


294 


08 


0 . 746734119 


-0.374667042 


696 


09 


0 . 139225461 


0.766735806 


1272 


10 


0 . 340166764 


0.718878161 


2493 


11 


0.334841057 


0.326882972 


4150 


12 


0.399531115 


-0.759713256 


7186 








i 



U[393] edges: 8 blocks: 1 orient: + U[476] edges: 8 blocks: 1 orient: - 



U[612] edges: 8 blocks: 1 orient: 4 



52 .[jp n : 




U[466] edges: 8 blocks: 1 orient: - 



U[488] edges: 8 blocks: 1 orient: - 



U[630] edges: 8 blocks: 1 orient: 4 



dabcgef jhimklpnorqtsvu 
" ' jvoqdthgfmipascuenrklb 
hO v44 prgkb jlesfdcumtaohvqni 



fell a . 



CE 






5 ) ^ 



U[683] edges: 8 blocks: 1 orient: - 



U[1302] edges: 9 blocks: 2 orient:- 









8 



51 (1) 



18 blinks 



U[372] edges: 8 blocks: 2 orient: 4 

Eli 



U[686] edges: 8 blocks: 1 orient: 4 

a 






U[958] edges: 9 blocks: 2 orient: 4 









J 



r 


r f #ts(full) 8 

mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.000000000 


2 


04 


1 . 000000000 


0.000000000 


18 


05 


1 . 175570505 


0.300000000 


42 


06 


1 . 000000000 


0.333333333 


141 


07 


0.867767478 


0.357142857 


294 


08 


0.414213562 


1.000000000 


696 


09 


0.347296355 


-0.777777778 


1272 


10 


0.381966011 


-0.600000000 


2493 


11 


1.219287869 


-0.204617593 


4150 


12 


1.239313675 


-0.132188760 


7186 



$3 



a 






U[390] edges: 8 blocks: 1 orient: 4 



[Up 



U[481] edges: 8 blocks: 1 orient: 4 



dabegaf jhilknmpQ 
■ gplndiobfm jckeah 



hO v32 ikempblganfhdo jc 





Pn 


•— 1 


i • 







U[489] edges: 8 blocks: 1 orient: - U[61 3] edges: 8 blocks: 1 orient: - 

a 



U[965] edges: 9 blocks: 2 orient: 4- U[1496] edges: 9 blocks: 2 orient:- U[2283] edges: 9 blocks: 1 orient:- 



ggqjt] B 



U 



n 

c3 j 



U[496] edges: 8 blocks: 1 orient: - U[682] edges: 8 blocks: 1 orient: 4- 



feffigs 1 feo#a 

[871] edges: 9 blocks: 1 orient: 

lbs 



U[1366] edges: 9 blocks: 2 orient:- U[1696] edges: 9 blocks: 1 orient: 



U[2284] edges: 9 blocks: 1 orient: - 



U[580] edges: 8 blocks: 1 orient: 4- U[871] edges: 9 blocks: 1 orient: 4- ges: 9 blocks: 1 orient: 4- U[2987] edges: 9 blocks: 1 orient:- 



■ ’PS 



8 



52 (0)2 14 blinks 





4° #ts(fu II) 


134 




r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


2 


04 


0.923879533 


0.500000000 


18 


05 


0.000000000 


0.000000000 


42 


06 


0.211324865 


0.000000000 


141 


07 


0 . 000000000 


0.000000000 


294 


08 


0 . 622972205 


0.750000000 


696 


09 


0 . 000000000 


0.000000000 


1272 


10 


0 .764645354 


-0.173132575 


2493 


11 


0.000000000 


0.000000000 


4150 


12 


1.248858970 


0.554447219 


7186 










pJ 



11)5 



fens 



D 






D 



U[377] edges: 8 blocks: 2 orient: 4- U[664] edges: 8 blocks: 1 orient:- U[1385] edges: 9 blocks: 2 orient: 

"cPl 

-E 



U[439] edges: 8 blocks: 1 orient: - U[678] edges: 8 blocks: 2 orient: 4- 

ate 





U[659] edges: 8 blocks: 2 orient: 4- U[767] edges: 8 blocks: 3 orient: - 



dabegaf jhimklpnorqts 
® ‘ jmledotgraipbqf csknh 
hO v40 f q jkpadbnsgtimhroecl 



U[1 786] edges: 9 blocks: 2 orient: - 

ffl- 



tbSS 



U[1926] edges: 9 blocks: 1 orient: 4- U[2566] edges: 9 blocks: 1 orient:- 




m 




% 



8 



U[387] edges: 8 blocks: 1 orient: 4 



53 (0)4 3 blinks 



□ 



U[1930] edges: 9 blocks: 1 orient:- U[3010] edges: 9 blocks: 3 orient:- 



jf|.“ 



U[1931] edges: 9 blocks: 1 orient:- 




EL 





4° #ts(full) 


26 




r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.250000000 


2 


04 


0.707106781 


0.375000000 


18 


05 


1 . 154175590 


0.929867984 


42 


06 


0.577350269 


-0.333333333 


141 


07 


0.672660685 


-0.059771029 


294 


08 


1 . 007958969 


0 . 531348404 


696 


09 


0 .495417003 


-0.866665652 


1272 


10 


0.565320085 


-0 . 405097937 


2493 


11 


0.709291966 


0 . 130344221 


4150 


12 


0.277512574 


0.300676301 


7186 


gem: 


eabcdif ghl jkomnrpqustwvyx 
iytwf emlagru jdvoskqcxpnhb 





feds 



U[579] edges: 8 blocks: 1 orient: 4 



yjT 

U[680] edges: 8 

&1 






J 



U[680] edges: 8 blocks: 1 orient: 4 

r: 



4=1 



LctL 
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8 



U[391] edges: 8 blocks: 1 orient: + U[632] edges: 8 blocks: 1 orient: + U[730] edges: 8 blocks: 2 orient:- 



54 (1) 



9 blinks 



r 


rf #ts(f u II) 1 

mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


0.000000000 


0.000000000 


18 


05 


0.953850122 


-0.475632347 


42 


06 


1.000000000 


-0.333333333 


141 


07 


0.542197364 


-0.092192716 


294 


08 


0.717438935 


-0.554086724 


696 


09 


1.466970071 


-0.540756552 


1272 


10 


0.886125419 


-0.630853420 


2493 


11 


0.846451309 


0.863834192 


4150 


12 


1.196152423 


1 . 000000000 


7186 


gem: 


dabcgef jhimklpnosqrutwv 
mpsudthgfw jnalvboicreqk 





U[470] edges: 8 blocks: 1 orient: + 

[?. 0 ® 



P: 







U[681] edges: 8 blocks: 1 orient: + U[1 362] edges: 9 blocks: 2 orient:- 

n= p -C-n nra 




L5b 



U[581] edges: 8 blocks:! orient: - 



hO v46 qvfmnktpsecir jgwadlobuh 



S 3 



H— i 




-h_. 





U[687] edges: 8 blocks: 1 orient: + l orient: - 

a 





8 



U[394] edges: 8 blocks: 2 orient: - 



U[570] edges: 8 blocks: 1 orient: - 



55 (0)6 4 blinks 



44 



#ts(full) 6 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


2 


04 


0.923879532 


0.750000000 


34 


05 


0.000000000 


0.000000000 


66 


06 


1.366025404 


-0.500000000 


309 


07 


0.000000000 


0.000000000 


552 


08 


1.437941165 


0.573838436 


1576 


09 


0.000000000 


0.000000000 


2600 


10 


1.030662717 


-0.632269000 


5725 


11 


0.000000000 


0.000000000 


8850 


12 


1.220711039 


0.381045243 


16626 


gem: 


dabcgef jhimklpnosqrutwv 
mrf edchgbu jwplsavioqktn 





Cka [Up 






p 



U[487] edges: 8 blocks: 1 orient: - 



(23 



U[492] edges: 8 blocks: 1 orient: - 



hO v46 skito jrecmbafduwpvlnhgq 



8 



56 (0) 8 1 3 blinks 






U[395] edges: 8 blocks: 2 orient: 



r, 8 #ts(f u II) 



1740 

r mod theta/pi 

03 1.000000000 0.250000000 

04 0.000000000 0.000000000 

05 1.051462224 -0.450000000 

06 0.577350269 0.000000000 

07 0.895976316 0.946232452 

08 1.292893219 -0.812500000 

09 0.741153355 -0.342792490 

10 0.890568150 0.481121839 

11 0.636099066 -0.991636297 

12 1.000000000 -0.458333333 

dabcgef jhimklpnosqrvtuxw 
® ' jxmvduhgf obnslwqptcrieak 

hO v48 trkilwvmdc jquf saxbophgne 

U[396] edges: 8 blocks: 1 orient: -t 




8 



58 (1) 



#sts 

2 

34 

66 

309 

552 

1576 

2600 

5725 

8850 

16626 



1 blinks 




8 



57 (0) 9 1 blinks 



r?° 



#ts(full) 4 



U[1361] edges: 9 blocks: 2 orient:- 

•as 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


40 


05 


0.573741760 


0.075632347 


140 


06 


0.500000000 


-0.500000000 


515 


07 


0 . 407556913 


-0.634873164 


1376 


08 


0.349854384 


1.000000000 


3504 


09 


0 .461531173 


-0.277777778 


7680 


10 


0.329179607 


-0 . 151264694 


16005 


11 


0.266468731 


0.245208563 


30580 


12 


0.570930726 


-0.037433521 


56056 


gem: 


dabcgef jhimklpnorqts 
j smedcrgotbpf kiqlhna 





hO v40 rgthqlbpck j snmedoaf i 
U[405] edges: 8 blocks: 1 orient: + 





r 80 #ts(full) 1 






r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


2 


04 


0 . 000000000 


0 . 000000000 


18 


05 


1 .763932023 


0 . 000000000 


36 


06 


2 . 000000000 


0 . 000000000 


119 


07 


0 .166603321 


0 . 000000000 


232 


08 


0 . 343145751 


0 . 000000000 


522 


09 


1 .483604329 


0 . 000000000 


942 


10 


0 . 819660113 


0 . 000000000 


1761 


11 


0 . 685715605 


1 . 000000000 


2932 


12 


0.287187079 


0 . 000000000 


4904 


gem: 


f abcdelghi jkomnqpsrutwvzxyBADC 
onyDhBf Adt zmlkaucqwsCx jvrbegpi 



03 



El 



3 



hO v60 xD jApyznwcCaqheotvdmruBlf gsikb 



8 



U[407] edges: 8 blocks: 3 orient: 



59 (0)9 1 blinks 





rf #ts (full) 


1115 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


40 


05 


0 . 973248989 


0.000000000 


140 


06 


0.500000000 


-0.500000000 


515 


07 


0.327985278 


0.757883871 


1376 


08 


0 .191341716 


0.000000000 


3504 


09 


0.707106781 


0.388888889 


7680 


10 


0 . 947213596 


0.000000000 


16005 


11 


0 .484450781 


-0.526968265 


30580 


12 


0.353553391 


-0.250000000 


56056 


gem: 


dabcgef jhimklpnorq 




lqmedclqpanhfkbroi 










APPENDIX A THE 487 POTENTIALLY PRIME SPACES IN U 



169 



8 



60 ( 0 ) 



3 blinks 



U[412] edges: 8 blocks: 2 orient: 

Cl. 



r ^ 4 #ts(fu II) 1 



r mod 

03 0.707106781 

04 0.500000000 

05 1.066862972 

06 0.288675135 

07 0.508215158 

08 1.115221249 

09 0.885306649 

10 1.138196601 

11 1.216808218 

12 0.785383335 

dabcgef jhimklonqp 
' jlpedchgqoibnmafk 
hO v34 mgiopn jfcbdeqhkla 



theta/pi 

0.000000000 

0.000000000 

0.065658810 

0.000000000 

0.222269693 

0.000000000 

0.079853891 

0.131317619 

0.359125860 

0.219672871 



#sts 

4 

40 

140 

515 

1376 

3504 

7680 

16005 

30580 

56056 



•m 



eft 



U[434] edges: 8 blocks: 1 orient: 

c 



& 



3 



U[1 21 7] edges: 9 blocks: 2 orient: + 




8 6 i 


(1 ) 2 1 3 blinks 








r 40 #ts(f u II) 654 




r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


4 


04 


1 . 000000000 


-0.625000000 


30 


05 


0 . 000000000 


0.000000000 


96 


06 


1.505971179 


0.195021719 


339 


07 


0 . 000000000 


0.000000000 


852 


08 


2 .192173247 


-0.721634796 


2156 


09 


0 . 000000000 


0.000000000 


4548 


10 


1.799227753 


0.194067532 


9493 


11 


0 . 000000000 


0.000000000 


17688 


12 


2.784816679 


-0.904416858 


32538 


gem: 


dabcgef jhimklpnorqts 
jmnedprgtaisbclf ohqk 





h0 v40 hot rnlbpds j f emgacikq 



U[414] edges: 8 blocks: 2 orient: + 
U[588] edges: 8 blocks: 1 orient: - 




8 



62 ( 2 ) 
,42 



1 blinks 

#ts(full) 1669 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

1 . 414213562 
1 . 000000000 
1 . 878260910 
2 . 645751311 
1 . 671002411 
1 . 424583185 
2.256828219 
1 .199038824 
0 . 610994605 
1 . 044526044 



theta/pi 
0 . 000000000 
0 . 000000000 
0 . 045931659 
-0 . 060518859 
-0 . 166028250 
-0 . 086570345 
-0 .187516775 
-0.363081267 
0.362153920 
0 . 040940332 



#sts 

4 

30 

96 

339 

852 

2156 

4548 

9493 

17688 

32538 



U[415] edges: 8 blocks: 2 orient: + 



dab c g e f jhimklpnosqrut 
® ' jqkmdsngpacbehfultori 
hO v42 tfiokba sre jgnmuqpchld 



8 



63 (1) 4 1 5 blinks 



r ? 6 



U[419] edges: 8 blocks: 2 orient: 

QJ 



#ts(full) 9 



r 


mod 


theta/pi 


#sts 


03 


1.414213562 


-0.250000000 


4 


04 


1.414213562 


-0.875000000 


46 


05 


1.662507751 


0.550000000 


152 


06 


1.000000000 


0.000000000 


623 


07 


0.784829317 


-0.821428571 


1580 


08 


1.082392200 


0.562500000 


4308 


09 


0.967379051 


-0.250000000 


9084 


10 


1.940085571 


0.963081267 


19809 


11 


2.186657504 


0.295454545 


36784 


12 


2 . 129764866 


-0.486688385 


69610 


gem: 


dabcgef jhimklpnorq 
jpkedchgmnf oraqbli 






CIpD 



U[616] edges: 8 blocks: 1 orient: + 

3 X ' ft 



U[51 7] edges: 8 blocks: 1 orient: - 

ft 



hO v36 lqencbopak jidmgrfh 




U[617] edges: 8 blocks: 1 orient: + 

t> f Jjr 



8 



64 ( 1)2 1 blinks 

4? 

r 9 #ts(partial) 



U[420] edges: 8 blocks: 2 orient: 

Cl 



mod 

0.000000000 
1.847759065 
0.000000000 
1.931851653 
0.000000000 
2.254416155 
0.000000000 
3.245114573 
0.000000000 
3.564102561 
dabcgef jhimklpnosqrut 
' musedchgrk jiplqatnfob 
hO v42 rqohiltsmucfe jkbpadgn 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



926 

theta/pi 

0.000000000 

0.500000000 

0.000000000 

0.583333333 

0.000000000 

0.335946779 

0.000000000 

0.605321992 

0.000000000 

0.539275974 



#sts 

4 

46 

152 

623 

1580 

4308 

9084 

19809 

36784 

69610 




crdD 



8 



65 (0) 4 1 blinks 



r?° 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(full) 2 

mod 

1 .414213562 
2 . 000000000 
2.133725944 - 

2.081665999 - 

1.765886819 - 

1.530733729 
1 . 690244090 
2.393295645 
3 . 018115199 
3.565744127 



theta/pi 
0.000000000 
0.000000000 
0.065658810 
0.077210479 
0.099258986 
0.000000000 
0.090326760 
0 . 148305285 
0 . 121735628 
0.090482485 



#sts 

4 

40 

140 

515 

1376 

3504 

7680 

16005 

30580 

56056 



dabcgef jhimklon 
' jnledkhgf oicbma 
hO v30 nle jhbicgkdfoam 



U[433] edges: 8 blocks: 1 orient: 4 






& 



CD 

CD 

00 


(0) 4 1 2 blinks 








r 44 #ts(full) 359 




r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.250000000 


2 


04 


0 . 707106781 


0.375000000 


18 


05 


0 . 431535930 


0 . 604068341 


42 


06 


0 . 577350269 


0.333333333 


141 


07 


1 . 114980971 


0 . 905240558 


294 


08 


0 . 853923135 


-0 .484520870 


696 


09 


0 .068580052 


-0.592037244 


1272 


10 


0 .598050814 


-0 . 040937664 


2493 


11 


0 .496082285 


0 . 063540854 


4150 


12 


0 . 991317595 


0 . 626260928 


7186 


gem: 


dabcgef jhimklpnorqt svu 
ghmtdsubvk jnrlifpcqeao 





U[435] edges: 8 blocks: 1 orient: 




170 
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8 



U[446] edges: 8 blocks: 1 orient: - 



67 (0) 2 1 blinks 



4fi 

V #ts(partial) 



612 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


2 


04 


0.382683432 


1.000000000 


34 


05 


0.000000000 


0.000000000 


66 


06 


0.211324865 


0.000000000 


309 


07 


0.000000000 


0.000000000 


552 


08 


0.702872741 


-0.551985329 


1576 


09 


0.000000000 


0.000000000 


2600 


10 


1.099636886 


0.153941395 


5725 


11 


0.000000000 


0.000000000 


8850 


12 


0.283145881 


0.228377070 


16626 


gem: 


dabcgef jhimklpnosqrutwv 
jqnkdmvgtrepwcbuoaislhf 






h0 v46 trlwivcpek jgqmsdnbuaofh 



OO 

CD 

OO 


(0) 6 1 3 blinks 








rf #ts(f u II) 2 






r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


2 


04 


0 . 923879532 


0.750000000 


34 


05 


0 . 000000000 


0.000000000 


66 


06 


0.707106781 


-0.250000000 


309 


07 


0 . 000000000 


0.000000000 


552 


08 


0 . 672001218 


0.785923135 


1576 


09 


0 . 000000000 


0.000000000 


2600 


10 


0.203486757 


0.371314572 


5725 


11 


0 . 000000000 


0.000000000 


8850 


12 


0 . 812148454 


0.494615443 


16626 


gem: 


dabcgef jhimklpnosqrut 
jupmdlhgracsebtkoif qn 





hO v42 rgusaolpct jbnmf qhedki 



U[447] edges: 8 blocks: 1 orient: + 

S'rifc 



3 



U[452] edges: 8 blocks: 1 orient: - 



& 



L 

r L 


c 




blocks: 2 orient: + 

□ n 




rfl J 

Fm 



8 



69 (0)2 1 blinks 



,52 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



i ? #ts(partial) 

mod 

0 . 000000000 
0.923879533 - 

0 . 000000000 
0 . 912870929 
0 . 000000000 
0.595614732 - 

0 . 000000000 
0 . 593806412 
0 . 000000000 
1.118046701 - 



886 

theta/pi 
0 . 000000000 
0.500000000 
0 . 000000000 
0 . 602416382 
0 . 000000000 
0 .198838436 
0 . 000000000 
0 . 621372934 
0 . 000000000 
0.525205540 



#sts 

2 

34 

66 

309 

552 

1576 

2600 

5725 

8850 

16626 



dabchefgki jnlmporqtsvuxwzy 
® ' k joedqvlhpaiyrnbtcxf szmuwg 



hO v52 lx jsnzmkqtwurydipgocahvbef 



8 



U[464] edges: 8 blocks: 1 orient: - 



70 (1) 



3 blinks 



r 


rf #ts(f u II) 1 

mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


0 . 000000000 


0.000000000 


18 


05 


0.236067978 


1.000000000 


42 


06 


0.000000000 


0.000000000 


141 


07 


0.039228661 


0.000000000 


294 


08 


0 . 171572875 


0.000000000 


696 


09 


0 . 704088191 


0.000000000 


1272 


10 


0 .090169944 


1.000000000 


2493 


11 


0.402278222 


1.000000000 


4150 


12 


0.660254038 


1 . 000000000 


7186 



■••• [®E 



U[627] edges: 8 blocks: 1 orient: - 






dabcigaf jhi m klp nos q ru twvy x 
® ‘ jsvedcmglnxihakqpwurbytof 
hO v50 xrgnbtopfw jsdmchveyiqukal 




U[473] edges: 8 blocks: 1 orient: 



U[611] edges: 8 blocks: 1 orient:- 



51 



U[2752] edges: 9 blocks: 1 orient: + 

n 



eg® 



U[2849] edges: 9 blocks: 1 orient: - 




U[2985] edges: 9 blocks: 1 orient: - 



rSlfe 



8 



72 (0) 9 9 blinks 



I 9 6 



#ts(full) 129 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0 . 707106781 
0 . 500000000 
0 . 573741760 
0 . 500000000 
0 . 608767701 
0 . 574025149 
0 . 621819268 
0 . 329179607 
0 . 113185398 
0 . 713424555 



theta/pi 

000000000 

000000000 

075632347 

500000000 

351798064 

000000000 

166666667 

151264694 

043326988 

207606999 



#sts 

4 

40 

140 

515 

1376 

3504 

7680 

16005 

30580 

56056 



npm . dabcgef jhimklpnorq 
® ' jqoedckgmahnrlfbpi 



hO v36 oghmaqbcf r jpdkelin 



CO 

OO 


(0) 2 1 2 blinks 








rf #ts(full) 5 






r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


2 


04 


0 . 923879533 


0.500000000 


34 


05 


0 . 000000000 


0 . 000000000 


66 


06 


0 . 788675135 


1 . 000000000 


309 


07 


0 . 000000000 


0 . 000000000 


552 


08 


0 . 689593520 


-0 .499639452 


1576 


09 


0 . 000000000 


0 . 000000000 


2600 


10 


0.284048923 


0.318119411 


5725 


11 


0 . 000000000 


0 . 000000000 


8850 


12 


0 . 907653268 


0.564899156 


16626 


gem: 


dabchef gki jmlpnorqustxvwzy 
kpmqdrsihwnovazbetxf cuyg jl 





U[451] edges: 8 blocks: 1 orient: + 



® to 



8 



71 (0)8 2 blinks 



rf 



#ts(full) 2 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

1 . 000000000 
0 . 000000000 
0.737066422 
0.577350269 
0.393671798 
1.207629678 
0.757225811 
0 .412374395 
1 . 455611136 
1 . 067623520 



theta/pi 
0.250000000 
0.000000000 
-0.566570011 
0.000000000 
0.789335673 
0.946867463 
-0.603465608 
0 . 271104148 
0.636873176 
-0.926169526 



#sts 

2 

18 

42 

141 

294 

696 

1272 

2493 

4150 

7186 



dabchefgki jnlmqopsrvtuxwzy 
" ' krxedcvphmzquonigwys jlbfta 
hO v52 qhital jbcgf kpwvyeoxdnruzms 



U[482] edges: 8 blocks: 1 orient: + U[1724] edges: 9 blocks: 1 orient:- 

-F^l 





C R- 



L 



s 



U[1230] edges: 9 blocks: 2 orient: + U[1762] edges: 9 blocks: 1 orient:- 

[ 







fb 



U[1629] edges: 9 blocks: 1 orient:- U[2553] edges: 9 blocks: 2 orient:- 

[03 






c 




U[486] edges: 8 blocks: 1 orient: - 



r^b 








L h 


Lc 

\ 


1 



U[491] edges: 8 blocks: 1 orient:- 
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171 



00 


(1) 2 1 1 blinks 








r 44 #ts(full) 554 




r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


1 . 847759065 


-0.500000000 


38 


05 


0.000000000 


0.000000000 


120 


06 


1 . 414213562 


0.750000000 


467 


07 


0.000000000 


0.000000000 


1156 


08 


0.352259679 


-0.750000000 


3084 


09 


0.000000000 


0.000000000 


6420 


10 


2.387512269 


0.228262401 


13845 


11 


0.000000000 


0.000000000 


25520 


12 


3.905716420 


-0.615953415 


47986 


gem: 


dabcgef jhimklpnorqtsvu 
jiovdskgpahqtmcblf rune 





U[513] edges: 8 blocks: 1 orient: 





8 



hO v44 rmu jihtcenqsbdgkpavof 1 



75 (0) 2 4 blinks 

rf #ts(f u II) 1 

r mod 

03 0.000000000 

04 1.707106781 

05 0.000000000 

06 2.154700538 

07 0.000000000 

08 2.474741603 

09 0.000000000 

10 2.731292639 

11 0.000000000 

12 2.954689261 

npm . dabchef gki jnlmporq 
® ' hq jedpnrf olkbgcima 

h0 v36 jgf lombihaqrcenkpd 



theta/pi #sts 
0.000000000 4 

0.000000000 38 

0.000000000 120 

0.000000000 467 

0.000000000 1156 

0.000000000 3084 

0.000000000 6420 

0.000000000 13845 

0.000000000 25520 

0.000000000 47986 



U[515] edges: 8 blocks: 1 orient: + U[720] edges: 8 blocks: 2 orient: + 







8 



76 (1)2 1 blinks 



,34 



#ts(full) 1 



U[520] edges: 8 blocks: 1 orient: 4 

cm RH 



U[51 6] edges: 8 blocks: 1 orient: 





U[620] edges: 8 blocks: 1 orient: 4- 



r 


mod 


theta/pi 


#st 


03 


2 . 000000000 


0.000000000 




04 


2 . 000000000 


0.000000000 




05 


0.763932023 


0.000000000 


2 


06 


1 . 000000000 


1 . 000000000 


10 


07 


2 .097834679 


1 . 000000000 


34 


08 


1 . 656854249 


1 . 000000000 


94 


09 


0.241229517 


0.000000000 


233 


10 


2 . 527864045 


0.000000000 


528 


11 


3.769080595 


0.000000000 


1110 


12 


3.071796770 


0.000000000 


2194 



58 



8 



cabfdeighl jkomnqp 
® ‘ iqdclnfmpbhokgea j 

h0 v34 nf jmqblpciegdahok 

U[529] edges: 8 blocks: 1 orient: - 



77 (2) 



1 blinks 



4fi 

r? #ts(partial) 



r mod 

03 1.414213562 

04 0.000000000 

05 1.027486297 

06 2.000000000 

07 2.156588475 

08 1.171572875 

09 2.402325114 

10 1.685510709 

11 1.397456305 

12 2.204894836 

dabcgef jhimklpnosqrutwv 
y ‘ jnurdmwglaqovbikpetscfh 
hO v46 quhptakmbg jsclvdfoweirn 

U[535] edges: 8 blocks: 2 orient: 4 



591 

theta/pi #sts 
0.000000000 4 

0.000000000 46 

0.600000000 152 

0.166666667 623 

0.007983979 1580 

0.375000000 4308 

0.463131819 9084 

0.269146580 19809 

0.093750731 36784 

0.195021719 69610 




8 



78 (1)2 1 blinks 

rf- #ts(f u II) 6 



r mod 

03 2.000000000 

04 2.236067978 

05 1.236067977 

06 1.000000000 

07 2.828427125 

08 3.367958692 

09 2.000000000 

10 1.000000000 

11 3.464101615 

12 4.251093597 



theta/pi 
0.000000000 
-0 . 147583618 
-0 . 400000000 
0.666666667 
0.329312442 
0.067330496 
- 0.222222222 
0.800000000 
0.411396568 
0.136526731 1 



#sts 

8 

118 

680 

3427 

12752 

41724 

116880 

298725 

693880 

509026 






8 



cabfdeighl jknmpo 
‘ ipdconfmkeahlg jb 
hO v32 ekhgaplonimdb jcf 

U[537] edges: 8 blocks: 1 orient: + 



79 (0) 

i? 4 



3 blinks 

#ts(full) 335 

r mod 

03 0.707106781 0 

04 0.500000000 1 

05 0.141995114 0 

06 0.288675135 0 

07 0.082771509 -0 

08 0.574025149 -0 

09 0.524074563 -0 

10 0.020162612 0 

11 0.692378365 0 

12 0.292810637 -0 



theta/pi 

000000000 

000000000 

600000000 

000000000 

714285714 

500000000 

426125823 

799999999 

903564168 

946439045 



#sts 

4 

46 

152 

623 

1580 

4308 

9084 

19809 

36784 

69610 





U[3290] edges: 9 blocks: 3 orient: - 

n 



dabcgef jhimklpnorqtsvu 
® ‘ jmvedcngraioshuqpkblt f 
hO v44 rf 1 jtoakesvcnmbudgqiph 




oc 

CO 

o 


(0) 8 1 1 blinks 








r 40 #ts (full) 1 






r 


mod 


theta/pi 


#sts 


03 


1.000000000 


-0.750000000 


4 


04 


1.000000000 


-0.375000000 


48 


05 


1 . 051462224 


0 . 150000000 


172 


06 


1.527525232 


0.560518859 


765 


07 


0 . 962058338 


-0.797257751 


2148 


08 


0.000000000 


0.000000000 


6400 


09 


0.398298707 


0.368284509 


14788 


10 


1 . 014484897 


0.883429989 


34965 


11 


2 . 100445468 


-0.805745480 


70420 


12 


2.516611478 


-0.328259864 


143280 


gem: 


dabcgef jhimklonrpqts 
jomedspglabnrikhftqc 





U[542] edges: 8 blocks: 3 orient: - 




• 






J 






172 
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8 



U[543] edges: 8 blocks: 3 orient: 



81 (0) 10 1 blinks 



© #ts(fu II) 42 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.923879533 


1 . 000000000 


48 


05 


0.000000000 


0.000000000 


172 


06 


1.788675135 


0.000000000 


765 


07 


0.000000000 


0.000000000 


2148 


08 


1.075001423 


1 . 000000000 


6400 


09 


0.000000000 


0.000000000 


14788 


10 


0.000000000 


0.000000000 


34965 


11 


0.000000000 


0.000000000 


70420 


12 


0.918743919 


0.000000000 


143280 


gem: 


dabcgef jhimklpnosqrut 
mupsdrhgf q jnatkcoielb 






h0 v42 f nlhioqrtspcbmaugd jek 



082 


(0) 8 1 1 blinks 








4® #ts(f u II) 538 




r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


-0.250000000 


2 


04 


0 . 000000000 


0.000000000 


66 


05 


0.324919696 


0.450000000 


130 


06 


0.577350269 


0.000000000 


859 


07 


1.246040212 


-0.017059428 


1588 


08 


2 . 121320344 


-0.687500000 


5684 


09 


1 . 126746646 


0.563947537 


9780 


10 


0 . 690212433 


-0.075632347 


25405 


11 


1 . 020378823 


-0.891211030 


41030 


12 


0 . 000000000 


0.000000000 


87686 


gem: 


dabcgef jhimklpnosqrutwv 
jvmedohgtasnplucbwkrf qi 





hO v46 twnmakrcsf jeuhbqpvildgo 



U[551] edges: 8 blocks: 2 orient: 




8 



U[552] edges: 8 blocks: 2 orient: - 



83 (0)2 1 blinks 



.38 



#ts(full) 4 



r mod 

03 0.000000000 

04 0.382683432 

05 0.000000000 

06 0.912870929 

07 0.000000000 

08 0.528130334 

09 0.000000000 

10 0.617831101 

11 0.000000000 

12 0.498161380 



theta/pi #sts 
0.000000000 2 

1.000000000 66 

0.000000000 130 

0.602416382 859 

0.000000000 1588 

1.000000000 5684 

0.000000000 9780 

0.766727020 25405 

0.000000000 41030 

0.773658293 87686 




© 



dabc:g e f jhimklonqpsr 
® ‘ jisednhgqaorfmclbpk 



hO v38 iorkqlbpad jsehgnmcf 



8 



U[567] edges: 8 blocks: 1 orient: 



84 (0) 4 2 blinks 



i? 4 



#ts(full) 1 

r mod 

03 1.000000000 

04 0.707106781 

05 1.252273640 

06 1.154700538 

07 1.245000792 

08 1.497966403 

09 1.329313803 

10 1.450019934 

11 1.045790840 

12 1.332869268 

dabchef gki jnlmposqrutwv 
y ' kspedumihqabvont jgwcfrl 
hO v46 mgrw jtbavplkhdiuocf seqn 



theta/pi 

0.250000000 

0.875000000 

0.601264694 

0.000000000 

0.677936225 

0.684610407 

0.051332484 

0.646232158 

0.535465132 

0.031280024 



#sts 

2 

18 

38 

125 

254 

580 

1060 

2021 

3374 

5734 




U[716] edges: 8 blocks: 1 orient:- 



fBq cjijjp 



oc 

CO 

CJ1 


(0) 2 1 5 blinks 








4 8 #ts(f u II) 965 




r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


2 


04 


0 . 923879533 


0.500000000 


18 


05 


0 . 000000000 


0.000000000 


38 


06 


0 . 912870929 


0.602416382 


125 


07 


0 . 000000000 


0.000000000 


254 


08 


0.520708460 


0.904914787 


580 


09 


0 . 000000000 


0.000000000 


1060 


10 


1.271727804 


-0.724788912 


2021 


11 


0 . 000000000 


0.000000000 


3374 


12 


0.521634598 


0.075166792 


5734 


gem: 


dabcgef jhimklpnosqrvtuxw 
jwmodshgrabtplecvuf nxqki 





hO v48 utelwomfnv jdxshqpbirakcg 



U[569] edges: 8 blocks: 1 orient: 




U[731] edges: 8 blocks: 2 orient: + 






8 



U[573] edges: 8 blocks: 1 orient: + 



86 (1) 



1 blinks 



54 

r, #ts(partial) 



315 



U[672] edges: 8 blocks: 2 orient:- U[1384] edges: 9 blocks: 2 orient:- 



3- 




U[717] edges: 8 blocks: 1 orient:- 




r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.000000000 


2 


04 


0.000000000 


0.000000000 


18 


05 


0.763932023 


0.000000000 


38 


06 


1 . 000000000 


0.000000000 


125 


07 


0.119604943 


1 . 000000000 


254 


08 


0.242640687 


1 . 000000000 


580 


09 


0.954813188 


0.000000000 


1060 


10 


0.055728090 


0.000000000 


2021 


11 


0.611479723 


1 . 000000000 


3374 


12 


0.411542732 


0.000000000 


5734 



Cd 






dabcgef jhimklpnosqrvtuywxAz 
® ' j zxsdthgf acwnmuqpoeArlvkbyi 



hO v54 lqvhrwAmup jydif kbxzsncoeatg 



8 



U[583] edges: 8 blocks: 1 orient: - 



87 (0) 



2 blinks 



-42 



#ts(full) 4 



r mod 

03 0.707106781 

04 0.500000000 

05 1.203001910 

06 0.288675135 

07 0.484284102 

08 1.273733916 

09 1.113570403 

10 1.447213596 

11 1.431700179 

12 1.373611625 



#sts 

4 

26 



theta/pi 
0.000000000 
0.000000000 
0.000000000 
0.000000000 287 

0.000000000 752 

0.000000000 1824 

0.000000000 3948 

0.000000000 8037 

0.000000000 15232 

0.000000000 27562 



a 



J CD 

-HI 



U[744] edges: 8 blocks: 1 orient: 




dabchefgki jnlmqopsrut 
” ' humedc jrqglkftnaspiob 
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8 



88 (1) 2 1 1 blinks 

rf #ts(f u II) 21 

r mod theta/pi #sts 

03 0.000000000 0.000000000 4 

04 1.000000000 -0.625000000 30 

05 0.000000000 0.000000000 96 

06 1.000000000 -0.500000000 339 

07 0.000000000 0.000000000 852 

08 0.862555092 0.562500000 2156 

09 0.000000000 0.000000000 4548 

10 2.048011066 0.600000000 9493 

11 0.000000000 0.000000000 17688 

12 2.753959524 -0.375000000 32538 

dabcgef jhimklpnosqrutwv 
=1 ‘ jtwedvmgloqihuakpfbsnrc 

hO v46 qieulbwpf s jtnmgvadkcrho 



U[587] edges: 8 blocks: 1 orient: 




8 



89 (0) 2 1 blinks 

rf #ts(f u II) 1 

r mod 

03 0.000000000 

04 0.382683432 

05 0.000000000 

06 0.788675135 

07 0.000000000 

08 0.137949690 

09 0.000000000 

10 0.109673444 

11 0.000000000 

12 0.402875905 



theta/pi 

0.000000000 

1.000000000 

0.000000000 

1.000000000 

0.000000000 

0.000000000 

0.000000000 

1.000000000 

0.000000000 

0.000000000 



#sts 

4 

26 

96 

315 

856 

2096 

4612 

9449 

18072 

32834 



npm . dabcgef jhimklpnosqrut 
" ' mruedthgpk joaf sinblqc 
h0 v42 sikgcoqrlapbumf edt jhn 



U[590] edges: 8 blocks: 1 orient: + 

IFfil 



8 



U[593] edges: 8 blocks: 2 orient: - 



90 (0) 3 2 blinks 



,42 



#ts(full) 45 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0 . 707106781 
0.500000000 
1 . 026053802 
0.500000000 
0 . 661566035 
003135866 
022048832 
052786404 
152141863 
800284812 



theta/pi 

500000000 

750000000 

142016670 

500000000 

807277960 

875000000 

342432055 

715966660 

022806909 

761846816 



#sts 

4 

48 

172 

765 

2148 

6400 

14788 

34965 

70420 

143280 



Polsi) 

U[3422] edges: 9 blocks: 5 orient: + 

CHCL 







dab c g e f jhimklpnosqrut 
® ' jonldrhgqt secmbupf kai 
hO v42 qhfpnctmso jguekradilb 



8 



91 (0) 3 1 4 blinks 

rf #ts(f u II) 58 



U[596] edges: 8 blocks: 2 orient: - 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.500000000 


4 


04 


0.500000000 


0.750000000 


48 


05 


1.292602179 


-0.845931659 


172 


06 


0.500000000 


-0.500000000 


765 


07 


0.821368278 


-0.388466100 


2148 


08 


1.385819299 


0.125000000 


6400 


09 


1.071908979 


0.287178207 


14788 


10 


1.670820393 


0.691863317 


34965 


11 


1.774062988 


-0.821570848 


70420 


12 


1.541103501 


-0.630073469 


143280 


gem: 


dabcgef jhimklpnorq 
jplkdmrgnaecoiqbfh 







U[3426] edges: 9 blocks: 4 orient: - 



cr ( =ill 



U[2438] edges: 9 blocks: 1 orient: - 

-51 




U[3423] edges: 9 blocks: 5 orient: - 

CHI 



hO v36 honqlcmpdk jrgfbaie 




8 



U[597] edges: 8 blocks: 1 orient: - 



U[3292] edges: 9 blocks: 2 orient: - 



92 (0) 3 6 blinks 

rf #ts(f u II) 22 

r mod 

03 0.707106781 -0 

04 0.500000000 0 

05 0.229752921 -0 

06 0.500000000 0 

07 0.424034059 0 

08 0.303427098 0 

09 0.150724900 0 

10 0.052786404 0 

11 0.705671670 0 

12 0.626856596 -0 



theta/pi 
, 500000000 
.250000000 
, 900000000 
, 500000000 
.839893494 
.375000000 
. 988211040 
.800000000 
. 488471510 
,190742068 



#sts 

4 

30 

104 

367 

960 

2440 

5248 

10997 

20712 

38206 



[Jpe a;® 



U[2549] edges: 9 blocks: 2 orient: - 

n 



1 I O 

U[3323] edges: 9 blocks: 3 orient: - 





U[2732] edges: 9 blocks: 3 orient:- U[3419] edges: 9 blocks: 4 orient: + 



dabchefgki jnlmporqts 
® ‘ hrtedslpnqgkfb jaoimc 
hO v40 jgomtpbihareqcnf dskl 




j#i 



8 



U[622] edges: 8 blocks: 1 orient: 



93 (0)8 1 blinks 



,34 



#ts(full) 3 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.250000000 


4 


04 


1.000000000 


0.625000000 


40 


05 


0 . 698239801 


-0.904068341 


140 


06 


0.577350269 


-0.666666667 


515 


07 


0.541082418 


0.039498927 


1376 


08 


0.585786438 


0.437500000 


3504 


09 


0.741153355 


0.509459157 


7680 


10 


0.211145618 


0.200000000 


16005 


11 


0 . 636946926 


0.359266772 


30580 


12 


0 . 948460122 


0.574640676 


56056 


gem: 


dabcgef jhimklonqp 




jmpednhgkai 


fqlcob 
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APPENDIX A THE 487 POTENTIALLY PRIME SPACES IN U 



894 (0) 3 1 2 blinks 



I, #ts(f u II) 1 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.500000000 


4 


04 


0.500000000 


-0.250000000 


18 


05 


0 . 601500955 


-0.100000000 


52 


06 


0 . 500000000 


-0.500000000 


141 


07 


0.615744528 


-0 . 476828893 


320 


08 


0.461939766 


0.625000000 


680 


09 


1.175504102 


0.833333333 


1312 


10 


0 . 361803399 


-0.800000000 


2405 


11 


0 . 970350001 


-0.005902439 


4148 


12 


0.790569415 


0.147583618 


6882 



dabchef g jilkrnnpo 
' jpfedcbkhniolamg 
hO v32 glimn jadpkfbhoec 



U[649] edges: 8 blocks: 3 orient: + U[1304] edges: 9 blocks: 2 orient: + 



U[872] edges: 9 blocks: 1 orient: + U[1927] edges: 9 blocks: 1 orient:- 

as 11 



U[960] edges: 9 blocks: 2 orient: + 




U[2047] edges: 9 blocks: 1 orient: + 





U[2924] edges: 9 



U[2995] edges: 9 



U[3340] edges: 9 




blocks: 4 orient: + 





8 



95 (0) 8 9 blinks 





r 26 #ts(f u II) 


80 




r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.250000000 


2 


04 


0 . 000000000 


0.000000000 


18 


05 


0.324919696 


-0.050000000 


34 


06 


0.577350269 


0.666666667 


115 


07 


0 . 835813012 


-0.936455300 


196 


08 


0.292893219 


-0.812500000 


452 


09 


0.793179195 


0.698046372 


708 


10 


0 . 690212433 


0.875632347 


1333 


11 


0.242715932 


0.112367866 


1958 


12 


0.517638090 


0.458333333 


3254 


gem: 


dabcgef jhimklpnorq 
jmpedcrgoainblkqfh 





hO v36 ofh jrbnceqpdgmakli 



blocks: 2 orient: + 




blocks: 1 orient: - 




blocks: 4 orient: + 




<->96 


(1) 13 blinks 








4 2 #ts(f u II) 65 






r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.000000000 


2 


04 


0 . 000000000 


0.000000000 


18 


05 


0 . 618033989 


0.200000000 


34 


06 


1 . 000000000 


0.000000000 


115 


07 


0 . 801937736 


0.000000000 


196 


08 


0.414213562 - 


■0.250000000 


452 


09 


0.446475588 - 


■0.611111111 


708 


10 


0.618033989 - 


■0.600000000 


1333 


11 


0.295353082 - 


■0.584772865 


1958 


12 


0.517638090 - 


■0.750000000 


3254 


gem: 


dabcgef jhimklpnosqrut 
junrdmlgkaqhf stipecob 





hO v42 oslpitamun jcrkgdfhbqe 



U[660] edges: 8 blocks: 2 orient: + U[1764] edges: 9 blocks: 2 orient: + U[2048] edges: 9 blocks: 1 orient: + U[2812] edges: 9 blocks: 1 orient:- U[2994] edges: 9 blocks: 1 orient:- 




U 



H 







U[700] edges: 8 blocks: 3 orient: + U[1834] edges: 9 blocks: 2 orient: + U[2563] edges: 9 blocks: 1 orient:- U[2813] edges: 9 blocks: 1 orient:- 

4K? 








CE 



-h 



U[1403] edges: 9 blocks: 3 orient: + U[1932] edges: 9 blocks: 1 orient:- U[2565] edges: 9 blocks: 1 orient:- U[2919] edges: 9 blocks: 2 orient: + 



897 (0) 8 1 1 blinks 



1? #ts(f u II) 5 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


-0.750000000 


4 


04 


0.000000000 


0.000000000 


18 


05 


0.324919696 


0.550000000 


52 


06 


0.577350269 


0.000000000 


141 


07 


0 . 835813012 


0.920687558 


320 


08 


0 . 707106781 


-0.312500000 


680 


09 


0.228013429 


0.416666667 


1312 


10 


0.170820393 


0.800000000 


2405 


11 


0.548528732 


0.250000000 


4148 


12 


1.000000000 


-0.791666667 


6882 



dabcgef jhilknmpo 
' jlpedchgoainkbmf 
hO v32 oknha jmpcfbglied 



U[674] edges: 8 blocks: 5 orient: + 




oc 

CD 

OO 


(0) 1 0 1 4 blinks 








r?° 18 #ts(full) 2 




r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


4 


04 


0.382683432 


0.500000000 


18 


05 


0 . 000000000 


0.000000000 


52 


06 


0 . 912870929 


0.397583618 


141 


07 


0 . 000000000 


0.000000000 


320 


08 


0.287265358 


0.750000000 


680 


09 


0 . 000000000 


0.000000000 


1312 


10 


0.707106781 


0.050000000 


2405 


11 


0 . 000000000 


0.000000000 


4148 


12 


0 . 132757063 


0.231939494 


6882 


gem: 


dabcgef jhimklon 
jomedchglabnf ik 





hO v30 nlifhdcogk jbame 



U[675] edges: 8 blocks: 5 orient: + U[2078] edges: 9 blocks: 3 orient: - 




U[1359] edges: 9 blocks: 3 orient: + 




899 (0) 8 1 4 blinks 





rf #ts(full) 3 






r 


mod 


theta/pi 


#sts 


03 


1.000000000 


-0.750000000 


4 


04 


1 . 000000000 


0.625000000 


24 


05 


0.850650808 


-0.050000000 


76 


06 


0.577350269 


-0.666666667 


225 


07 


0.327985278 


0.678571429 


536 


08 


0.000000000 


0.000000000 


1184 


09 


0.228013429 


0.416666667 


2344 


10 


0.447213595 


-0.200000000 


4385 


11 


0.548528732 


-0.840909091 


7676 


12 


0.577350269 


0.541666667 


12888 


gem: 


cabfdehg ji 






heic jgf adb 







U[690] edges: 8 




blocks: 7 orient: + 




U[2598] edges: 9 blocks: 7 orient: - 






U[3130] edges: 9 blocks: 5 orient:- 
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U[3265] edges: 9 blocks: 4 orient: 4 



C S2: "otT 



8 1 00 (0) 1 0 1 8 blinks 
1-25 #ts(full) 7 

r mod 

03 0.000000000 

04 0.923879533 

05 0.000000000 

06 0.788675135 

07 0.000000000 

08 0.392847479 

09 0.000000000 

10 0.000000000 

11 0.000000000 
12 0.351468575 

dabcgefjhilk 
9 em ' j ikedclgbaf h 
h0 v24 khjfldcbagie 



U[691] edges: 8 blocks: 7 orient: 



U[261 1] edges: 9 blocks: 4 orient:- 



theta/pi 
0 . 000000000 
0 . 000000000 
0 . 000000000 
0 . 000000000 
0 . 000000000 
0 . 000000000 
0 . 000000000 
0 . 000000000 
0 . 000000000 
1 . 000000000 



#sts 

4 

24 

76 

225 

536 

1184 

2344 

4385 

7676 

12888 




U[867] edges: 9 blocks: 1 orient: - 




U[2875] edges: 9 blocks: 6 orient: 

Ell 



rD=^J 



U[1065] edges: 9 blocks: 2 orient:- 

®1 



U[2879] edges: 9 blocks: 6 orient: - 







q — 



U[2904] edges: 9 blocks: 5 orient: 4 
U[3035] edges: 9 blocks: 4 orient: 4 



8 



101 (0)2 5 blinks 



4 ° #ts(full) 236 

r mod 

03 0.000000000 0, 

04 0.923879533 -0, 

05 0.000000000 0, 

06 0.788675135 1. 

07 0.000000000 0, 

08 1.419407413 -0, 

09 0.000000000 0, 

10 0.502778683 0, 

11 0.000000000 0 , 

12 1.388919959 -0, 

dabcgef jhimklpnorqts 
9 ' j sqedphgfmioactknbrl 

hO v40 pogkn j sltrdhembaif cq 



U[696] edges: 8 blocks: 4 orient: 



U[2774] edges: 9 blocks: 2 orient: - 



theta/pi 

000000000 

500000000 

000000000 

000000000 

000000000 

250000000 

000000000 

733480848 

000000000 

344126903 



#sts 

2 

18 

34 

115 

196 

452 

708 

1333 

1958 

3254 



CM 

O 

CO 


(1) 1 blinks 








rf #ts (full) 1 






r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


1.000000000 


0.000000000 


18 


05 


0.381966011 


0.000000000 


34 


06 


0.000000000 


0.000000000 


115 


07 


1.048917340 


1.000000000 


196 


08 


1.828427125 


1.000000000 


452 


09 


1.758770483 


1.000000000 


708 


10 


0.854101966 


1.000000000 


1333 


11 


0.250184027 


0.000000000 


1958 


12 


0.535898385 


0.000000000 


3254 


gem: 


dabcgef jhimklpnorq 
mrnedphgf k joacqilb 





U[712] edges: 8 blocks: 1 orient: - 





1 blinks 

#ts(full) 4 

mod 

1 . 000000000 
1 . 000000000 
1.381966011 
1 . 000000000 
1.396124528 
1 . 171572875 
1.319955209 
1.527864045 
1.289266675 
0.339745962 



theta/pi 

0.000000000 

0.000000000 

0.000000000 

0.000000000 

0.000000000 

0.000000000 

0.000000000 

0.000000000 

0.000000000 

0.000000000 



#sts 

2 

18 

34 

115 

196 

452 

708 

1333 

1958 

3254 



hO v36 oqiknh j f lbpcemrdga 



U[714] edges: 8 blocks: 1 orient: 4- 









8l04 


(0) 2 1 4 1 1 blinks 








if #ts(full) 320 




r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


4 


04 


0 . 541196100 


-0 . 625000000 


22 


05 


0 . 000000000 


0 . 000000000 


64 


06 


0 . 422649731 


1 . 000000000 


189 


07 


0 . 000000000 


0 . 000000000 


428 


08 


0 . 741499510 


0.537946406 


952 


09 


0 . 000000000 


0 . 000000000 


1828 


10 


0 . 666058497 


0 . 144129685 


3445 


11 


0 . 000000000 


0 . 000000000 


5912 


12 


0 .590472357 


-0 . 099434921 


9990 


gem: 


dabcgef jhimklpnorq 
jqmldkhgpanecfbroi 





dab c h e fgki j n l m p° r qt svu 
^ ' huktdnvabf rsqpm jocleig 

hO v44 jpfmncovhsqkretbldaugi 

U[722] edges: 8 blocks: 3 orient: 4- 



e 



& 



hO v36 hpof idnmer jqalcbgk 



00 

o 

cn 


(0) 3 1 2 blinks 








rg 0 #ts (full) 9 






r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 500000000 


4 


04 


0.500000000 


0.750000000 


28 


05 


0 . 601500955 


-0.500000000 


116 


06 


0.500000000 


-0.500000000 


459 


07 


0 . 615744528 


-0.523171107 


1188 


08 


0.461939766 


-0.875000000 


3128 


09 


0.266465147 


-0.500000000 


6780 


10 


0.361803399 


0.000000000 


14637 


11 


0 . 970350001 


-0.085006652 


27412 


12 


0.612372436 


0.000000000 


51348 


gem: 


cabf deighl jkomn 
ioncmgf j lheakdb 





U[733] edges: 8 blocks: 5 orient: - 



&T 



G 



SflJ 



U[3366] edges: 9 blocks: 6 orient: - 









D 
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CD 

O 

00 


(0) 2 2 1 blinks 








r 26 #ts(f u II) 1 


13 




r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


1.707106781 


0.000000000 


46 


05 


0.000000000 


0.000000000 


152 


06 


2.081665999 


-0.312832958 


623 


07 


0.000000000 


0.000000000 


1580 


08 


2.281536689 


-0.730905522 


4308 


09 


0.000000000 


0.000000000 


9084 


10 


2.532627340 


0.805800803 


19809 


11 


0.000000000 


0.000000000 


36784 


12 


2.843452093 


0.335751608 


69610 


gem: 


dabcgef jhimklpnorq 




jmlrdohgnaipbkf qce 





U[737] edges: 8 blocks: 3 orient: 




8 1 



07 (0) 2 1 blinks 



r? 8 



#ts(partial) 398 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0 . 000000000 
0 . 923879533 
0 . 000000000 
0 . 912870929 
0 . 000000000 
0 . 406475733 
0 . 000000000 
1.331584203 
0 . 000000000 
2 .194245945 



0 

0 

0 

-0 

0 

-0 

0 

-0 

0 

0 



theta/pi 
,000000000 
,500000000 
,000000000 
, 602416382 
,000000000 
,454486749 
,000000000 
,033587760 
,000000000 
, 807314817 



#sts 

2 

34 

66 

309 

552 

1576 

2600 

5725 

8850 

16626 



hO v36 n jfklcbpmroeqadhig 



npm . dabcgef jhimklpnosqrvtuxw 
" ' mwsrdvhgfp joauxktecqbinl 



h0 v48 urivswpncqf atmjgobxhldke 



U[740] edges: 8 blocks: 2 orient: 4 



6|§jJ 






8 



U[741] edges: 8 blocks: 2 orient: + 



108 (0) 2 2 blinks 



,42 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



i ? #ts(full) 45 

mod 

0 . 000000000 
0.382683432 
0 . 000000000 
0.912870929 - 

0 . 000000000 
1.447463500 - 

0 . 000000000 
1 . 070166122 
0 . 000000000 
1 . 451904657 



theta/pi 

000000000 

000000000 

000000000 

602416382 

000000000 

407703062 

000000000 

192048445 

000000000 

239596708 



#sts 

2 

34 

66 

309 

552 

1576 

2600 

5725 

8850 

16626 









U[31 95] edges: 9 blocks: 3 orient:- 






L &M J 



dab c g e f jhimklpnosqrut 
® ' mtqedohgf n juasicpbkrl 



hO v42 ohktlsnbqeu jgmrdiafpc 



8109 


(0) 8 1 1 blinks 








44 

r, #ts(partial) 


518 




r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.250000000 


2 


04 


1.000000000 


0.625000000 


34 


05 


1.118691576 - 


■0.739085396 


66 


06 


0.577350269 


0.000000000 


309 


07 


0.681982112 


0.201239215 


552 


08 


0 . 171572875 


0 . 437500000 


1576 


09 


1.289098911 


0.533476290 


2600 


10 


1.291704235 - 


■0.778851736 


5725 


11 


1.553816540 - 


■0.438511604 


8850 


12 


1.485261448 


0.216027550 


16626 


gem: 


dabcgef jhimklpnorqtsvu 
jqtedcugvarsnmlbpiofhk 





U[742] edges: 8 blocks: 2 orient: - 






8n 



0 (0)4 4 blinks 



r?° 



#ts(full) 2 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

1 . 000000000 
0.707106781 
1 . 428399533 
0.577350269 
1.310154813 
1 . 840119281 
0 . 686584660 
1.523474868 
0.720214712 
0 . 939178884 



theta/pi 
-0.250000000 
-0.375000000 
-0 . 636167270 
1.000000000 
0 . 985545313 
0.526597915 
0.285238396 
0.020993659 
-0.496204924 
-0.101474116 



#sts 

2 

34 

66 

309 

552 

1576 

2600 

5725 

8850 

16626 



hO v44 evhrodqsup jgtiaklf cmnb 



dabcgef jhimklpnorqts 
" 1 jqnkdmhgsaecplbtoir f 
hO v40 sfhmpbaceo jrdqkintgl 



U[743] edges: 8 blocks: 2 orient: 4 



U[3237] edges: 9 blocks: 3 orient: - 



’ o’ rPpi b 



9B 



8 



U[746] edges: 8 blocks: 3 orient: 4 



111 (2)2 1 blinks 



.28 



'311 



U[777] edges: 8 blocks: 2 orient: - 



tD Uiki 



U[3191] edges:9 blocks:3 orient: + 




03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(full) 5 

mod 

0.000000000 
1 . 473625758 
0.000000000 
1.880398464 
0.000000000 
2.236067977 
0 . 000000000 
2.554968502 
0.000000000 
2.846229175 



theta/pi 

000000000 

784305834 

000000000 

293951872 

000000000 

664916382 

000000000 

360740116 

000000000 

621583348 



#sts 






L 



(HD 



40 

152 

475 

1280 

3072 

6720 

13629 

25960 

46904 



nom . dabcgef jhilknm 
gem - jmledchgnabfki 



hO v28 nf ihkbalce jmdg 



8 



U[755] edges: 8 blocks: 2 orient: 



112 (1)4 1 blinks 



.42 



#ts(partial) 845 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

,414213562 
,000000000 
. 878260910 
. 645751311 
. 671002411 
.424583185 
,256828220 
199038824 



0.610994605 



1.044526044 



theta/pi 

-0.250000000 

-0.625000000 

0.995931659 

0.439481141 

-0.130313964 

-0.524070345 

0.895816559 

0.236918733 

0.475790284 

-0.334059668 



#sts 

4 

46 

152 

623 

1580 

4308 

9084 

19809 

36784 

69610 




dabcgef jhimklpnosqrut 
° ' jtrqdpoglasunmhf ecbki 
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111 



00 

00 


(0) 2 2 5 blinks 








r 22 #ts(f u II) 21 1 




r 


mod 


theta/pi 


#sts 


03 


1.414213562 


0.000000000 


4 


04 


0.707106781 


0.250000000 


16 


05 


0.743496069 - 


-0.600000000 


44 


06 


1.527525232 - 


■0.227185526 


107 


07 


0 . 835813012 


0.142857143 


224 


08 


0.736812879 - 


-0 . 534305834 


432 


09 


1.612078900 - 


-0 . 144536259 


768 


10 


0 .867632644 


0.236918733 


1293 


11 


0.778745244 - 


-0.371512295 


2068 


12 


1.656507451 


0.014868820 


3184 


gem: 


dabcgef jhilknmpo 




jnf edcpgmliakobh 




hO v32 f h jnlimbaocpgdke 




3- 

00 


(0) 8 1 8 blinks 








r 26 #ts (full) 46 






r 


mod 


theta/pi 


#sts 


03 


1.000000000 - 


-0.250000000 


2 


04 


0.000000000 


0.000000000 


18 


05 


1.451059202 - 


-0.107983330 


34 


06 


1.527525232 - 


-0.560518859 


115 


07 


0.206428766 


0.936455300 


196 


08 


1.581138830 - 


-0.539916382 


452 


09 


1 . 845729137 


0.958561422 


708 


10 


0.490229767 


0.334341190 


1333 


11 


1.550619131 - 


-0.992675693 


1958 


12 


2.000000000 


0.458333333 


3254 


gem: 


dabcgef jhimklpnorq 




jonedmqglacprkbihf 





U[766] edges: 8 blocks: 5 orient: + U[2025] edges: 9 blocks: 3 orient: - 





nm 



U[2316] edges: 9 blocks: 2 orient:- 

Tl -- 1 




U[2017] edges: 9 blocks: 3 orient:- 




□ru 



hO v36 rghlaobmf k jncdiqpe 



8„ 



5 (0) 4 1 4 blinks 



r 


4° #ts (full) 5 

mod 


theta/pi 


#sts 


03 


1.000000000 


-0.250000000 


2 


04 


0.707106781 


-0.375000000 


18 


05 


1.973430311 


-0.919146580 


34 


06 


1.527525232 


0.439481141 


115 


07 


1.506083006 


0.134973272 


196 


08 


2.692582404 


-0.558618942 


452 


09 


1.657859456 


0.800355188 


708 


10 


2.271491751 


0.436918733 


1333 


11 


2.948314930 


-0.317642587 


1958 


12 


1.471960144 


-0.868877146 


3254 


gem: 


dabchef gki jnlmqoptrs 
koledntihgscbqmrfpa j 





hO v40 gfpsqbarncokhtl jemdi 



8-116 


(0) 2 1 8 blinks 








r 24 #ts(f u II) 1 1 






r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


2 


04 


0.382683432 


1 . 000000000 


18 


05 


0.000000000 


0.000000000 


34 


06 


1.211324865 


0.000000000 


115 


07 


0.000000000 


0.000000000 


196 


08 


0.551681688 


0.825667834 


452 


09 


0.000000000 


0.000000000 


708 


10 


1.267911718 - 


-0 . 118520947 


1333 


11 


0.000000000 


0.000000000 


1958 


12 


0 . 679304748 


0.646350005 


3254 


gem: 


dabcgef jhimklonqp 
j ioedcqgmahpbl f nk 




hO v34 o jilmhafpbndqkgce 




I s - 

00 


(1) 1 blinks 








r 20 #ts(partial) 492 




r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


1.000000000 


0.000000000 


18 


05 


1.381966011 


0.000000000 


34 


06 


1.000000000 


0.000000000 


115 


07 


2 . 643104132 


0.000000000 


196 


08 


2 . 171572875 


0.000000000 


452 


09 


2 .199340451 


0.000000000 


708 


10 


2.763932023 


0.000000000 


1333 


11 


2.079087774 


0.000000000 


1958 


12 


4.071796770 


0.000000000 


3254 


gem: 


dabchef gki jnlmporqustwvyx 
k jnydmqohvatfxwgpsrlbuice 





U[3150] edges: 9 blocks: 4 orient: - 



U[769] edges: 8 blocks: 4 orient: + 

^.o f m 



U[3193] edges: 9 blocks: 3 orient:- 




] 



U[773] edges: 8 blocks: 3 orient: 

1 

CQ 



U[3166] edges: 9 blocks: 4 orient: - 





U[778] edges: 8 blocks: 2 orient: - 



qJaB 

U[3188] edg 

0a 



U[3244] edges: 9 blocks: 3 orient: h 

eft W 



U[3188] edges: 9 blocks: 2 orient: - 



U[770] edges: 8 blocks: 4 orient: 

raS 




D 



U[3252] edges: 9 blocks: 2 orient: 






a 



U[3172] edges: 9 blocks: 3 orient: + 

MW 

n CD 

U[3189] edges: 9 blocks: 2 orient: + 



U[771] edges: 8 blocks: 4 orient: + 

r^] 



U[3170] edges: 9 blocks: 4 orient: - 



U[3184] edges: 9 blocks: 2 orient:- 




0 



^3 H ? 



U[774] edges: 8 blocks: 3 orient: - 



1 

^ c Er 


a 




to] 



U [3 1 75] edges: 9 blocks: 3 orient:- U[3192] edges: 



r 


■-p] 






' — 


blocks: 3 orient: 


n 




cd 






-4 



U[3158] edges: 9 blocks: 4 orient: - 



U[3182] edges: 9 blocks: 2 orient:- 



Q-P • tea tfel 



U[776] edges: 8 blocks: 2 orient: 

EL 

to ill 



i, 
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8n 



U[783] edges: 8 blocks: 8 orient: 



8 (0) 8 5 blinks 





r 82 #ts(f u II) 


1083 




r 


mod 


theta/pi 


#sts 


03 


1.000000000 


-0.250000000 


2 


04 


0.000000000 


0.000000000 


3 


05 


0.850650808 


0.650000000 


4 


06 


0.577350269 


0.666666667 


5 


07 


0.327985278 


-0.250000000 


6 


08 


0.707106781 


-0.187500000 


7 


09 


0 . 228013429 


-0.083333333 


8 


10 


0 . 447213596 


1.000000000 


9 


11 


0.548528732 


-0.886363636 


10 


12 


0.000000000 


0.000000000 


11 


gem: 


dabcgef jhilknmpo 
jmledpkgbnhoiacf 





U[3328] edges: 9 blocks: 6 orient: - 

D_4 



h0 v32 hkgfndclep jaoimb 




9 1 



(0)9 1 blinks 



,56 



#ts(partial) 844 



1 blinks 



1688 #ts(full) 1 



r 


mod 


theta/pi 


#sts 1 : 


r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


03 


1 .414213562 


0.000000000 


8 


04 


0.500000000 


1 . 000000000 


258 


04 


2 . 000000000 


0.000000000 


92 


05 


0.371748034 


-0.600000000 


514 


05 


2 .182643357 


0 . 175632347 


600 


06 


0.500000000 


0.500000000 


7075 


06 


1 . 732050808 


0.333333333 


3157 


07 


1 . 032991532 


-0.156661084 


13636 


07 


1 . 846132745 


0 . 618686323 


13096 


08 


0 .191341716 


-0.500000000 


79172 


08 


2 .164784401 


1.000000000 


46456 


09 


0.000000000 


0.000000000 


144708 


09 


2 . 953589096 


-0.774585556 


142952 


10 


0 . 138196601 


-0.800000000 


535333 


10 


4 . 338163219 


-0.563081267 


395789 


11 


1.054886862 


-0.743518924 


925958 


11 


4 . 809462542 


-0.364502960 


997560 


12 


0 . 612372436 


0.750000000 


2605574 


12 


5.216837194 


-0 .195021719 


2333548 


gem: 


dabchef gli jknmqopsrutwvzxyBA 


gem: 


dabcgef jhimklon 




h j zydvnof BrtlgsukqampAxwecib 


jokedmhglacnf ib 





hO v56 fyxAzatrhsoBwkn jgipqvudlbemc 



hO v30 lnfhkibmce jodga 



U[785] edges: 9 blocks: 1 orient: 4 







_ZD 



U[795] edges: 9 blocks: 2 orient: - 



U[1 688] edges: 9 blocks: 2 orient: - 



(0)9 15 blinks 





r| 8 #ts(full) 


22 




r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


4 


04 


0 . 500000000 


0 . 000000000 


42 


05 


0.371748034 


-0.200000000 


192 


06 


0 . 500000000 


0.500000000 


787 


07 


0 . 473952458 


0.527830415 


2780 


08 


0 .191341716 


1 . 000000000 


8272 


09 


0 .461531173 


0.388888889 


22556 


10 


0 . 138196601 


0 . 400000000 


55101 


11 


0 .194241558 


-0 . 132744812 


125868 


12 


0 . 970560301 


-0.218880895 


267062 



m 



is 







Lb 



U[1449] edges: 9 blocks:1 orient: 4- U[1735] edges: 9 blocks:! orient:- 







rar 



IJ 



U[1 468] edges: 9 blocks:! orient: 4- U[1740] edges: 9 blocks:! orient: - 



dabcgef jhimklonqpsr 
® ' jrmpdnhgsabfolqecki 
hO v38 qohmrapcns jgdeblf ik 



c>' : Eg ftg gn 



ts 



U[1825] edges: 9 blocks:! orient: 4- U[2239] edges: 9 blocks:! orient: 4- U[2806] edges: 9 blocks:! orient: 



[§S1 





U[2113] edges: 9 blocks:! orient:- U[2400] edges: 9 blocks:! orient: 4- U[2867] edges: 9 blocks:! orient: 4- 












D 



U[2132] edges: 9 blocks:! orient:- U[2504] edges: 9 blocks:! orient:- U[3093] edges: 9 blocks:! orient:- 



(sgqQif (Eg 







CD 


(0) 7 1 3 blinks 








4° #ts(f u II) 1 






r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


-0.500000000 


4 


04 


0.500000000 


0.750000000 


42 


05 


0 .493730098 


-0.245931659 


192 


06 


0.288675135 


0.000000000 


787 


07 


0.314692123 


-0.642857143 


2780 


08 


0 .191341716 


-0 . 875000000 


8272 


09 


0 .402052123 


-0.508703911 


22556 


10 


0.243769410 


-0.508136683 


55101 


11 


0 .119834158 


0 .888468310 


125868 


12 


0.714957726 


0.845511799 


267062 


gem: 


dabcgef jhimklpnosqrut 
j spedcmglaothrkf iubqn 





hO v42 etioudlsrb jgnmf qpchka 



U[798] edges: 9 blocks: 2 orient: 4 

tfh 




U[2949] edges: 9 blocks: 1 orient: 4 






CD 

cn 


(0) II 1 14 blinks 
I -22 #tS(full) 10 






r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0.500000000 


4 


04 


0.500000000 


0.750000000 


42 


05 


0 . 371748034 


0 . 700000000 


192 


06 


0.288675135 


1 . 000000000 


787 


07 


0 . 417906506 


0 . 928571429 


2780 


08 


0.461939766 - 


■0 . 875000000 


8272 


09 


0.464242827 - 


■0 . 500000000 


22556 


10 


0.138196601 - 


■0 . 400000000 


55101 


11 


0 . 000000000 


0 . 000000000 


125868 


12 


0.105662433 - 


■0 . 750000000 


267062 


gem: 


dabcgef j hi lk 
jikedclgbafh 







U[802] edges: 9 blocks: 2 orient: 4- U[922] edges: 9 blocks: 2 orient: - 



B= 




(S’ TO 



U[824] edges: 9 blocks: 2 orient: 4- U[930] edges: 9 blocks: 2 orient: - 



is opjfe 



U[905] edges: 9 blocks:! orient: 4- U[1745] edges: 9 blocks:! orient:- 
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179 



U[2229] edges: 9 blocks: 1 orient: + U[2948] edges: 9 blocks: 1 orient: - 

3 



[^±b [gj 



U[3365] edges: 9 blocks: 6 orient: - 

n 




( 0 ) 



26 blinks 



U[2432] edges: 9 blocks: 1 orient: + U[2974] edges: 9 blocks: 1 orient: - 

i- 






U[3398] edges: 9 blocks: 5 orient: - 

5 = 1.013 



\w 



U[2507] edges: 9 blocks: 1 orient: + U[3324] edges: 9 blocks: 8 orient: - 



I n 


1 


. T a 


n p 

Cp] 






— |-i i 

ckn 




Li^CT 




J- 


1- 





if #ts(full) 


1087 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


42 


05 


0.573741760 


-0.524367653 


192 


06 


0.288675135 


0.000000000 


787 


07 


0 . 145967181 


0.813544701 


2780 


08 


0.732537816 


1.000000000 


8272 


09 


0 . 091198988 


-0.488211040 


22556 


10 


0.329179607 


-0.951264694 


55101 


11 


0.275134229 


-0.882615800 


125868 


12 


0.785383335 


-0.219672871 


267062 



dabcgef jhimklpnorq 
® ' jkoedchgrapinmqbf 1 



hO v36 fehloadmnr jgcibqpk 



U[809] edges: 9 blocks: 2 orient: 



U[1378] edges: 9 blocks: 1 orient: + U[1678] edges: 9 blocks: 2 orient:- U[1793] edges: 9 blocks: 1 orient:- U[1887] edges: 9 blocks: 1 orient:- 




~ L rn lap 



1 



cE 



-EFEJ 



(ja £ii >4 




U[1224] edges: 9 blocks: 2 orient: + U[1456] edges: 9 blocks: 1 orient:- 



Si® 




U[1 692] edges: 9 blocks: 2 orient: - 

r 



±> 



U[1 81 1 ] edges: 9 blocks: 1 orient:- U[1888] edges: 9 blocks: 1 orient: 




U[1254] edges: 9 blocks: 1 orient: + 



U[1637] edges: 9 blocks: 2 orient: - 

n 

i 



U[1708] edges: 9 blocks: 1 orient: - 



U[1860] edges: 9 blocks: 1 orient:- U[1986] edges: 9 blocks: 1 orient:- 




gq Jte 





U[2835] edges: 9 blocks: 1 orient: - 



U[2267] edges: 9 blocks: 1 orient: - 



3 



U[2768] edges: 9 blocks: 2 orient: - 



U[2346] edges: 9 blocks: 1 orient: 4 







3 





U[3039] edges: 9 blocks: 1 orient: - 



T < X] \g 



U[3067] edges: 9 blocks: 1 orient: - 






U[3007] edges: 9 blocks: 2 orient: 

"c: 




-i- 



U[825] edges: 9 blocks: 1 orient: 4- U[2821] edges: 9 blocks: 1 orient: 4- 



(0) 9 4 blinks 



rf #ts(fu II) 3 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.000000000 


34 


05 


0.655738262 


0.508136683 


102 


06 


0.500000000 


-0.500000000 


465 


07 


0.350555488 


-0.622352330 


1278 


08 


0.798195913 


0.000000000 


3756 


09 


0.517506430 


0.627818679 


8652 


10 


0.429992669 


0.983726635 


20289 


11 


0.706387907 


-0.933097788 


40950 


12 


0.372135762 


0.026623229 


82566 


gem: 


dabchef gki jnlmqopsrutxvwzyBA 
hiwedvp j salkgAnBtqzrfucyxbom 



Eg 



3 






U[1 204] edges: 9 blocks: 1 orient: - 



SB 1 



U[1414] edges: 9 blocks: 1 orient: + 



h0 v56 At fnkyuqhxmzesgvi jdbopaBclwr 






U[828] edges: 9 blocks: 1 orient: 4- U[1197] edges: 9 blocks: 1 orient: 4- U[1805] edges: 9 blocks: 1 orient:- 



'8 (0)5 19 blinks 





if #ts (full) 


445 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.500000000 


34 


05 


0 . 831253876 


1 . 000000000 


102 


06 


0.288675135 


1 . 000000000 


465 


07 


0.407556913 


0.063444593 


1278 


08 


0.079256334 


-0.250000000 


3756 


09 


0 . 632843492 


-0.092997653 


8652 


10 


0 . 690983006 


0.000000000 


20289 


11 


0.449679199 


0.778399886 


40950 


12 


0.538030402 


-0.738153184 


82566 


gem: 


dabcgef jhimklpnorq 
jmlrdqognaicbkhfpe 





W. jig 



U[916] edges: 9 blocks: 1 orient:- U[1207] edges: 9 blocks: 1 orient: 4- U[1866] edges: 9 blocks: 1 orient:- 










U[1028] edges: 9 blocks: 1 orient:- U[1416] edges: 9 blocks: 1 orient: 4- U[1988] edges: 9 blocks: 1 orient:- 



VrB 
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U[21 59] edges: 9 blocks: 1 orient: + U[2379] edges: 9 blocks: 1 orient: + U[2833] 



blocks: 1 orient: - 






U[3122] edges: 9 blocks: 1 orient:- 



U[2182] edges: 9 blocks: 1 orient: + 



U[2421] edges: 9 



blocks: 1 orient: + 



U[3097] 



blocks: 1 orient: + 




H=b 





U[2273] edges: 9 blocks: 1 orient: - 



U[2823] edges: 9 



blocks: 1 orient: + 






U[3114] edges: 9 blocks:1 orient: + 




(0)5 13 blinks 



r 


4° #ts (full) 5 

mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


-0.500000000 


34 


05 


0.580414541 


-0.154068341 


102 


06 


0.288675135 


1 . 000000000 


465 


07 


0.401429925 


-0.130180323 


1278 


08 


0.237769002 


0.250000000 


3756 


09 


0.503812390 


-0.186353777 


8652 


10 


0.336881039 


0.308136683 


20289 


11 


0.326113988 


0.550897017 


40950 


12 


0.548073308 


0.450470986 


82566 


gem: 
ho v5C 

U[2678] 


dabcgef jhimklpnosqrutwvyx 
jqoxdnhglapwfmytuvksbriec 
1 qpurtoicyk j f salvndmwxbehg 

edges: 9 blocks: 1 orient: 4- U[2967] edges: 9 


blocks: 1 orie 



U[829] edges: 9 blocks: 1 orient: + U[1244] edges: 9 blocks: 1 orient: 



‘SiB E? 






U[1206] edges: 9 blocks: 1 orient: + U[1417] edges: 9 blocks: 1 orient: + 



U[1208] edges: 9 blocks: 1 orient: + U[1555] edges: 9 blocks: 1 orient:- 








C, 



-b 



■<3 



cE 



2 



9i 0 



( 0 ) 



26 blinks 



0 



U[2723] edges: 9 blocks: 1 orient: + 






— 


Z) 


L 


r~ 

i 


=) 



U[2822] edges: 9 blocks: 1 orient: 4 



U[1213] edges: 9 blocks: 1 orient: 4- 




U[1489] edges: 9 blocks: 2 orient: 

op 

C _ 



s 



r 


if #ts(full) 2 

mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.000000000 


34 


05 


0.305141982 


0.254068341 


102 


06 


0.288675135 


0.000000000 


465 


07 


0.953331947 


-0.779564149 


1278 


08 


0.032829048 


0.000000000 


3756 


09 


0.085823189 


-0.716886245 


8652 


10 


0.093111629 


-0.508136683 


20289 


11 


0.453669446 


-0.480073829 


40950 


12 


0.264237769 


0.658751572 


82566 


gem: 
hO v48 

U[1 980] 


dabcgef jhimklpnosqrvtuxw 
mvpedwhgf o juqbkxaltsrnic 
> wlioubkqcesf nmxhptvr jgad 

edges: 9 blocks: 1 orient: 4- U[2257] edges: 9 


blocks: 1 orie 




'1 

Lg=B- 



U[1 21 4] edges: 9 blocks:! orient: 4- 



U[1640] edges: 9 blocks:! orient: 4- U[2157] edges: 9 blocks:! orient:- U[2275] edges: 9 blocks:! orient: 4- 

[ft 



® ^ (jt) 

§3 . LD [Ijgf [§ ' [jb 



U[1422] edges: 9 blocks:! orient: 4- 

caw 



U[2415] edges: 9 blocks:! orient: 4- U[2720] edges: 9 blocks:! orient:-*- U[3124] edges: 9 blocks:! orient: 4- 




rf' 




r L L3 









U[2416] edges: 9 blocks:! orient: 



U[2963] edges: 9 blocks:! orient:- U[3127] edges: 9 blocks:! orient: 4- 




U[1 648] edges: 9 blocks: 1 orient: 4- 




U[2178] edges: 9 blocks:! orient: 4- 




U[2488] edges: 9 blocks: 1 orient: 4- 




U[833] edges: 9 blocks: 1 orient: 4 




U[915] edges: 9 blocks:! orient: + 




U[1 027] edges: 9 blocks: 1 orient: 4- 




U[2335] edges: 9 blocks: 1 orient: 4- 




U[2338] edges: 9 blocks: 1 orient: 4- 




U[2376] edges: 9 blocks: 1 orient: 4- 
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9h 


(0) 9 blinks 








r 46 #ts(full) 2 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


1 . 000000000 


34 


05 


0.843294502 


-0.516570011 


102 


06 


0.288675135 


0.000000000 


465 


07 


0.581997645 


0.758563280 


1278 


08 


0.349854384 


-0 . 500000000 


3756 


09 


0 . 473490226 


0 . 135330958 


8652 


10 


0.711145618 


-0.966859979 


20289 


11 


1 . 134259308 


-0.799752979 


40950 


12 


0 . 144164812 


0.761846816 


82566 


gem: 


dabchef gki jnlmposqrutwv 
kvsedrnihmwqugblpf co j t a 





U[834] edges: 9 blocks: 1 orient: + U[1647] edges: 9 blocks: 1 orient:- U[2824] edges: 9 blocks:! orient: + 



® a 




U[1215] edges: 9 blocks:! orient: + U[2487] edges: 9 blocks:! orient:- U[2964] edges: 9 blocks:! orient: + 



m 







C 



r°~. 



a. 



U[1 423] edges: 9 blocks: 1 orient: - 



hO v46 orf iw jbupclkesndtgaqvhm 






U[2722] edges: 9 blocks: 1 orient: - U[3354] edges: 9 blocks: 3 orient: - 





©i 



U[835] edges: 9 blocks: 1 orient: - 



M2 (0)9 1 blinks 



,62 



#ts(partial) 1048 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.000000000 


130 


05 


1.010030996 


0.086167270 


258 


06 


0.500000000 


-0.500000000 


2445 


07 


0.910396122 


-0.572808756 


4632 


08 


0.732537816 


0.000000000 


21016 


09 


1.389243773 


-0.311970276 


37400 


10 


1.020162612 


-0.172334540 


115525 


11 


2.071475809 


0.121516780 


193650 


12 


1.579821153 


-0.138311615 


473586 


gem: 


dabchef gli jkomnqpsrvtuxwzyBAECD 
onBedcAyhpvDICa jwqtsgEzixrufbmk 



a® 



hO v62 CynDEpbBrcutw j f oliexkmvqgazhAds 





(0)3 3 blinks 








xf #ts(f u II) 2 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.500000000 


2 


04 


0.500000000 


0.750000000 


130 


05 


1.292602179 


-0.954068341 


258 


06 


0.500000000 


-0.500000000 


2445 


07 


0 . 897862870 


-0.308548298 


4632 


08 


1.385819299 


0 . 125000000 


21016 


09 


0 . 955458580 


0.394499850 


37400 


10 


1 . 670820393 


0.908136683 


115525 


11 


1.389621627 


-0.650410971 


193650 


12 


1 . 028597444 


-0.388311615 


473586 


gem: 


eabcdif ghl jkomnqpsr 




ipskf e jqaodrlbgnhmc 





hO v38 rgfmqnbasieopcldkh j 



U[836] edges: 9 blocks: 1 orient: ■+ 




m 



U[858] edges: 9 blocks: 1 orient: - 



c 






U[1 626] edges: 9 blocks: 1 orient: 4 



a \ 



[0 






9v 



U[837] edges: 9 blocks: 1 orient: - 



( 0 ) 



1 blinks 



R4 

r, #ts(partial) 



682 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0 . 707106781 
0 . 500000000 
0 . 925766521 
0.288675135 
0 . 605410948 
0 . 508367052 
0 . 324895040 
0 . 857043652 
0 . 617088249 
0 . 704653655 



theta/pi 
0 . 000000000 
1 . 000000000 
0 .494236944 
0 . 000000000 
-0.747860003 
0.500000000 
-0 . 680627595 
-0 . 988473887 
0 . 947314361 
-0 . 983776769 



#sts 

2 

66 

134 

869 

1790 

6148 

12196 

30509 

56702 

L18150 



!• • 



dabchef glijkomnqptrswuvyxBzADCFE 
• hsledutaAzFvfy joBqDgmcxwEpiCrbnk 
hO v64 AqfnoDprhwdmlkCFbiEytxBzuvs jecag 



9 15 


(0) 3 1 8 blinks 








r 88 #ts(f u II) 4 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.500000000 


2 


04 


0.500000000 


0.750000000 


66 


05 


0 . 601500955 


0.700000000 


134 


06 


0.500000000 - 


■0.500000000 


869 


07 


0.191574400 - 


-0.818889494 


1790 


08 


0.079256334 


0.125000000 


6148 


09 


0.527138749 


0.525778371 


12196 


10 


0.361803399 - 


•0 . 400000000 


30509 


11 


0.588946647 


0 . 787781624 


56702 


12 


0.790569415 - 


-0.852416382 


118150 


gem: 


dabcgef jhimklonqpsr 




jmsedcqgoainbpkrhlf 




hO v38 lph jindcrgqafmsokeb 




9l6 


(0) 5 1 7 blinks 








r 44 #ts(full) 97 






r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0.000000000 


2 


04 


0.500000000 - 


■0.500000000 


66 


05 


0.707106781 


0.900000000 


134 


06 


0.288675135 


1 . 000000000 


869 


07 


0 .167802087 


0.731119064 


1790 


08 


0.079256334 - 


■0.750000000 


6148 


09 


0.326822348 - 


■0.296729159 


12196 


10 


0.500000000 


0.200000000 


30509 


11 


0.301177623 


0.146188886 


56702 


12 


0.511042610 - 


■0.066291459 


118150 


gem: 


dabcgef jhimklpnorqtsvu 




jimldqoguasecthfpkrvbn 





U[838] edges: 9 blocks:! orient: 4- U[1337] edges: 9 blocks:! orient: 4- U[2262] edges: 9 blocks:! orient:- 



(^i HP 



zj 




1 



U[1226] edges: 9 blocks: 2 orient:- U[1455] edges: 9 blocks:! orient:- U[3061] edges: 9 blocks:! orient:- 



13) B 






L 


i 

n 1 


— 





U[1263] edges: 9 blocks:! orient:- U[1716] edges: 9 blocks:! orient:- 






U[839] edges: 9 blocks: 1 orient: 




U[1457] edges: 9 blocks:! orient:- U[3110] edges: 9 blocks:! orient:- 



5? 



U[2155] edges: 9 blocks:! orient:- 



B 



U[1 435] edges: 9 blocks: 1 orient: 

ran 



U[2256] edges: 9 blocks: 1 orient: - 



-5-T • D nn4 





182 
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9 1 



U[840] edges: 9 blocks: 1 orient: - 



7 (0)5 13 blinks 



r 


4° #ts(fu II) 4 

mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


-0.500000000 


66 


05 


0.270090757 


0.700000000 


134 


06 


0.288675135 


1.000000000 


869 


07 


1.035485654 


0.116808475 


1790 


08 


1.003135866 


0.250000000 


6148 


09 


0.622102238 


0.223672060 


12196 


10 


0.072949017 


0.600000000 


30509 


11 


0.142472197 


0.520736523 


56702 


12 


0.479662002 


0.624607914 


118150 



F 1 G|p] c^) [OF 



U[1268] edges: 9 blocks: 1 orient: + U[1463] edges: 9 blocks: 1 orient:- 

R~1 



rEE 



U[854] edges: 9 blocks: 1 orient: - 



U[1338] edges: 9 blocks: 1 orient:- U[1720] edges: 9 blocks: 1 orient:- 






U[856] edges: 9 blocks: 1 orient: - 



d a b c g e f jhimklpnor-qts 
" ' jnsrdthgkopfbmaiceql 

hO v40 rlipsaqtck jbehgdofmn 



rS 



15 




U[2149] edges: 9 blocks: 1 orient: + U[2333] edges: 9 blocks:1 orient:- 



_SQ] 



rl- 



EF 




a 



U[2250] edges: 9 blocks: 1 orient: 4 




U[2266] edges: 9 blocks: 1 orient: - 




CD 

OO 


(0) 8 blinks 








rf #ts(full) 182 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.000000000 


66 


05 


0.371748034 


0.800000000 


134 


06 


0.288675135 


0.000000000 


869 


07 


0.145967181 


0.813544701 


1790 


08 


0 .191341716 


1 . 000000000 


6148 


09 


0.551244340 


0.107270378 


12196 


10 


0.138196601 


0.400000000 


30509 


11 


0.706969322 


0.079044168 


56702 


12 


1 . 105662433 


0.000000000 


118150 


gem: 


dabcgef jhimklonqpsr 
gqhedcmfpk jnrsiobal 





U[841] edges: 9 blocks:! orient: 4 



& 



U[1262] edges: 9 blocks:! orient:- 



‘Ei ttk 



U[1376] edges: 9 blocks:! orient: - 



hO v38 igrnhoskale jdmqcfpb 



rh 


H — 


CF 





U[1714] edges: 9 blocks:! orient: 4- 






9i 



U[842] edges: 9 blocks: 1 orient: 4 



9 (0) 



1 1 blinks 



U[1 511] edges: 9 blocks: 3 orient: 4- U[2882] edges: 9 blocks: 3 orient: 4- 







q-s 






U[1 525] edges: 9 blocks: 2 orient: 

C. 



El 



r 


rf #ts(full) 4 

mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.000000000 


66 


05 


0.459505841 


1.000000000 


134 


06 


0.288675135 


0.000000000 


869 


07 


0.354254972 


-0.945128433 


1790 


08 


0.349854384 


1.000000000 


6148 


09 


0.583009562 


0.634132551 


12196 


10 


0.211145618 


0.000000000 


30509 


11 


0.592946974 


0.050296018 


56702 


12 


0.923951980 


-0.016902016 


118150 



2* 1 |F 



U[955] edges: 9 blocks: 1 orient: - 






U[1256] edges: 9 blocks:! orient: - 



dabcgef jhimklpnosqrut 
® ‘ jroednhgmsfpqkctiualb 
hO v42 f ihrotdsbu jenmlqpgcak 









U[1336] edges: 9 blocks:! orient:- U[2161] edges: 9 blocks:! orient:- U[2834] edges: 9 blocks:! orient: 4- 







U[1453] edges: 9 blocks:! orient:- U[2259] edges: 9 blocks:! orient:- 







'20 ( 1 ) 



1 blinks 



r 86 #ts(partial) 



1110 



U[1 709] edges: 9 blocks: 1 orient: - U[2264] edges: 9 blocks: 1 orient: - 




-Ef 1 
3 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.000000000 


4 


04 


1 . 000000000 


1.000000000 


78 


05 


2 . 127877827 


-0.910914604 


288 


06 


0 . 000000000 


0.000000000 


1563 


07 


1 . 690746815 


0.338488000 


4692 


08 


0 .414213562 


0.500000000 


15740 


09 


3.512300930 


-0.341502324 


39396 


10 


3 . 102606099 


-0.228509529 


101821 


11 


3 . 074900195 


0.784053320 


221496 


12 


5 . 609287086 


0 . 927420481 


484842 


gem: 


dabchef gli jknmqoptrsvuxwzyBA 
hrlBcLA jqbmycgvnwaiputxsokf ze 



hO v56 f xo j zwBihAsulytmvqkcpraenbdg 



U[844] edges: 9 blocks: 1 orient: 4 



| ‘ r||& 



U[847] edges: 9 blocks:! orient: 4- U[2107] edges: 9 blocks:! orient:- 



'21 (1)5 4 blinks 



,40 



#ts(partial) 1079 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


4 


04 


1 . 000000000 


-0 . 500000000 


78 


05 


1 . 543361918 


-0.524367653 


288 


06 


1 . 000000000 


-0 . 666666667 


1563 


07 


1 . 414213562 


-0 . 757883871 


4692 


08 


1 . 000000000 


-0 . 750000000 


15740 


09 


1 . 532088886 


0 . 888888889 


39396 


10 


2 . 127877827 


0 . 910914604 


101821 


11 


1 . 016298803 


0 . 663727165 


221496 


12 


1 . 931851653 


0 . 416666667 


484842 


gem: 


dabcgef jhimklpnorqts 
jmqedchgpaitbf rknsol 






ffi. 




U[1095] edges: 9 blocks:! orient:- 



Ml 






U[1829] edges: 9 blocks:! orient:- 



El 



n 




APPENDIX A THE 487 POTENTIALLY PRIME SPACES IN U 



183 



22 (1) 5 1 10 blinks 



U[848] edges: 9 blocks: 1 orient: 





4° #ts(full) 


99 




r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


4 


04 


0.000000000 


0.000000000 


78 


05 


0 . 618033989 


0.200000000 


288 


06 


0.000000000 


0.000000000 


1563 


07 


1.856082398 


0.604603779 


4692 


08 


1.732050808 


0.304086724 


15740 


09 


0.446475588 


0.277777778 


39396 


10 


1.328131026 


0.254068341 


101821 


11 


0.255700272 


-0.136363636 


221496 


12 


2.236067978 


0.647583618 


484842 




U[1 896] edges: 9 blocks: 1 orient:- 



U[2385] edges: 9 blocks: 1 orient: - 





LCHD 



U[975] edges: 9 blocks: 1 orient: - 



U[2144] edges: 9 blocks: 1 orient:- 



"^1 ( 5 ) B ®l 



dabcgef jhimklpnorqts 
" ' joqedtkgmahfplrisbcn 
hO v40 qghmsibcf n jrdketploa 



U[1 796] edges: 9 blocks: 1 orient: - 

cgsife 



U[2384] edges: 9 blocks: 1 orient: 





U[3409] edges: 9 blocks: 2 orient: 4 






tfll 


1 


□ 


L 



U[3308] edges: 9 blocks: 3 orient: 4 



IP" 



£1 



U[849] edges: 9 blocks: 1 orient: - 



U[1895] edges: 9 blocks: 1 orient:- 



'23 (1)5 7 blinks 



28 

r 21 



#ts(full) 8 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


4 


04 


0 . 000000000 


0 . 000000000 


78 


05 


0 . 618033989 


1 . 000000000 


288 


06 


0 . 000000000 


0 . 000000000 


1563 


07 


1 . 000000000 


0 . 000000000 


4692 


08 


1 . 000000000 


0 . 000000000 


15740 


09 


0 . 000000000 


0 . 000000000 


39396 


10 


0 . 618033989 


1 . 000000000 


101821 


11 


0 . 000000000 


0 . 000000000 


221496 


12 


1 . 000000000 


0 . 000000000 


484842 


gem: 


cabfdeighl jk 


nm 




inlckgf jamedhb 






ra%. 

1 1 L 



U[1091] edges: 9 blocks: 2 orient: - 

□_ 



hO v28 md jkanlf cibgeh 

24 (0) 3 1 1 blinks 




U[2467] edges: 9 blocks: 1 orient: 

£=& 

U[2709] edges: 9 blocks: 1 orient: - 







U[852] edges: 9 blocks: 1 orient: - 



#ts(full) 4 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



r ? 4 

mod 

0 . 707106781 
0 . 500000000 
0.283990228 
0 . 500000000 
0 . 766566417 
0 . 778965102 
2 . 050502153 
0 . 080650449 
0 . 190789749 
0 . 145502328 



theta/pi 
0.500000000 
0.750000000 
-0 . 900000000 
-0.500000000 
-0.570213797 
0 . 125000000 
0.552115235 
0 . 800000000 
-0 . 910116527 
1 . 000000000 



#sts 

2 

66 

134 

869 

1790 

6148 

12196 

30509 

56702 

L18150 



60 



gabcdef nhi jklmporqt svuxwzyBADCFE 
■ pDIA jwrgteyBECnavhqxf suikdzcoFmb 
hO v64 xmvkqoCzf rEusaiepFbltcBnwDgyAhd j 

U[853] edges: 9 blocks: 1 orient: - 



^25 


(0) 9 1 blinks 








rf #ts(full) 12 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


1.000000000 


66 


05 


0.305141982 - 


■0.345931659 


134 


06 


0.500000000 - 


■0.500000000 


869 


07 


1.743983576 - 


■0.652647478 


1790 


08 


0.349854384 - 


■0.500000000 


6148 


09 


0.969207890 


0 .494500957 


12196 


10 


0.093111629 


0.691863317 


30509 


11 


0.791801469 


0.930549613 


56702 


12 


1 . 433349896 


0.993095416 


118150 


gem: 


dabcgef jhimklpnosqrvtuxw 
jvoednxglt srwmcupikaqbf h 





c S’ 



9 



26 (0) 3 1 blinks 

r® 6 #ts(partial) 



448 



hO v48 xskihovmuc jpebf lawnrdgtq 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


-0.500000000 


2 


04 


0.500000000 


0.250000000 


34 


05 


0.739059264 


0.395538531 


80 


06 


0.500000000 


0.500000000 


351 


07 


1.759536836 


0.282056233 


908 


08 


0.396281669 


-0 . 625000000 


2482 


09 


0.391491559 


0.752729779 


5758 


10 


0.546208596 


0.208922939 


12769 


11 


1 . 012253070 


0 . 686261330 


26080 


12 


0 . 853621003 


-0 . 441013101 


50800 


gem: 


dabchef gki jnlmqoptrswuvyxBzAECDGF 
hFvAdxCaqprkwbnEilDutBmszyecGf jog 



hO v66 CztDvuqBhsoxciwFbpGmf eklEganAdyr j 



U[855] edges: 9 blocks: 1 orient: 4 



rS 






9 2 7 


(0) 3 1 2 blinks 








r®° #ts(full) 3 






r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0.500000000 


2 


04 


0 . 500000000 


-0.250000000 


34 


05 


1.227884943 


-0 . 992969343 


80 


06 


0 . 500000000 


-0.500000000 


351 


07 


0 . 911803623 


-0 . 706581606 


908 


08 


0 . 079256334 


0 . 625000000 


2482 


09 


0 . 944714232 


0.374807586 


5758 


10 


1 . 507701433 


0 . 985938687 


12769 


11 


0 . 310164104 


0.589343853 


26080 


12 


0 . 570930726 


-0.287433521 


50800 


gem: 


dabchef gki jnlmqops rut wvyx 
kxfedcnihrwbosmyuqgp jtalv 





U[857] edges: 9 blocks: 1 orient: - 



m 



U[1462] edges: 9 blocks: 1 orient:- 



rFp 

[% 



184 
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U[859] edges: 9 blocks: 2 orient: 



'28 (0) 16 2 blinks 



36 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



ry #ts(f u II) 170 

mod 

1.000000000 
0.000000000 
0.525731112 
1 . 154700538 
0.975768883 
0.000000000 
0.503666400 
0.867632644 
0.876991573 
0.000000000 



theta/pi 
.250000000 
, 000000000 
.250000000 
. 000000000 
.048930693 
. 000000000 
.788430618 
.563081267 
.520229458 
.000000000 



#sts 

4 

136 

524 

3227 

10304 

35952 

94368 

247293 

556468 

1223704 




9 



29 (0) 16 1 blinks 



rf 



#ts(full) 687 



U[984] edges: 9 blocks: 1 orient: - 






03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

1 . 000000000 
0 . 000000000 
0.525731112 
0.577350269 
0 .463841228 
0 . 000000000 
0.766167851 
1 . 447213596 
0 . 959289584 
0 . 000000000 



theta/pi 
. 250000000 
.000000000 
.250000000 
.333333333 
.507883871 
.000000000 
.410953454 
.000000000 
.587650487 



#sts 

4 

136 

524 

3227 

10304 

35952 

94368 

247293 

556468 



000000000 1223704 



dabcgef jhimklpnorq 
y ' jpoedclgraiqnmfbhk 
hO v36 onigcldmeqjfhrakpb 



npm . dabchef gki jmlonqpsrut 
" 1 hqiedlpomsukcganrbt jf 



hO v42 gf rosbathqnckmpujleid 



U[860] edges: 9 blocks: 2 orient: 

Q ~&\- 




U[861] edges: 9 blocks: 1 orient:- 



'30 (0)9 1 blinks 



„50 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



r ? #ts(partial) 

mod 

0 . 707106781 
0 . 500000000 
0.798872081 - 

0.500000000 - 

0 . 521120889 
0.191341716 - 

0.707106781 - 

0.638196601 - 

1.005212654 - 

0 . 570930726 



768 



theta/pi 
0 . 000000000 
1 . 000000000 
0.545931659 
0.500000000 
0 . 428571429 
0.500000000 
0 . 833333333 
0 . 908136683 
0 . 842485136 
0 . 962566479 



#sts 

2 

130 

258 

2445 

4632 

21016 

37400 

115525 

193650 

473586 



15J [HI 



dabchefgki jnlmposqrutwvyx 
" ' hrtedwnsfvxkqpmgoyac juilb 



hO v50 evnf xdmphrwbuctil josgqyak 



U[862] edges: 9 blocks: 1 orient: - 



31 (0) 5 1 blinks 



ly 6 



#ts(partial) 380 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0 . 707106781 
0.500000000 
0 . 437016024 
0.288675135 
0 . 521120889 
0 . 844623199 
0 . 606025970 
0.190983006 
0.431001021 
198687476 



0 



theta/pi 
0.000000000 
0.500000000 
0.900000000 
1.000000000 
1 . 000000000 
0.750000000 
0.666666667 
0.200000000 
-0.642902227 
-0.127285205 



#sts 

2 

130 

258 

2445 

4632 

21016 

37400 

115525 

193650 

473586 




Irtj 



SI 



9 



32 (0)6 1 blinks 



r 88 #ts(f u II) 463 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0 . 000000000 
0 . 923879532 
0 . 000000000 
0.366025404 
0 . 000000000 
0 . 847242829 
0 . 000000000 
0.294453494 
0 . 000000000 
0 . 696876654 



theta/pi 
.000000000 
.750000000 
.000000000 
.500000000 
.000000000 
. 686517318 
.000000000 
.736718154 
.000000000 
.386812925 



#sts 

4 

86 

360 

2075 

6688 

23528 

60784 

162761 

359136 

806710 



dabchef gki jnlmposqrutwv 
® ‘ knsedrqthlvwubmgpf cioa j 
hO v46 ohl jvqimnsckbgaufedrwtp 



dabcgef jhimklonqpsr 
' jioqdplgkabhnmsrefc 
hO v38 eqlsndkmog jrpaihbcf 



U[863] edges: 9 blocks: 1 orient: 




U[865] edges: 9 blocks: 1 orient: - 



'33 (0) 6 3 blinks 



r 82 #ts(full) 19 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0 . 000000000 
0 . 923879532 
0 . 000000000 
0 . 707106781 
0 . 000000000 
0 . 981319227 
0 . 000000000 
0 . 784753747 
0 . 000000000 
0 . 866025404 



theta/pi 

000000000 

250000000 

000000000 

750000000 

000000000 

829486749 

000000000 

400000000 

000000000 

125000000 



#sts 

4 

86 

360 

2075 

6688 

23528 

60784 

162761 

359136 

806710 



•J>'S 



U[1 1 27] edges: 9 blocks: 3 orient: + 



Ip] Hi 



U[2900] edges: 9 blocks: 5 orient: - 



cabfdeighl jknmpo 
■ ipnc jgfelhmaodkb 



hO v32 no jkiadbpcgmlfhe 



SEJ. 



HI 



Ce 



CTO 



'34 (0)6 5 blinks 



-34 



#ts (full) 158 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0.000000000 

0.382683432 

0.000000000 

0.707106781 

0.000000000 

0.720437448 

0.000000000 

0.459513428 

0.000000000 

0.724744871 



theta/pi 
.000000000 
.250000000 
, 000000000 
.250000000 
.000000000 
, 537713694 
, 000000000 
, 811446319 
, 000000000 
. 695369274 



#sts 

4 

86 

360 

2075 

6688 

23528 

60784 

162761 

359136 

806710 






U[868] edges: 9 blocks: 1 orient: 

- n -GT 



U[3030] edges: 9 blocks: 4 orient: - 




- 

=b 



D 



U[1 1 90] edges: 9 blocks: 3 orient: 

Q 



U[3274] edges: 9 blocks: 4 orient: - 




• • 

U[2079] edges: 9 blocks: 3 orient: 



dabcigaf jhimklonqp 
” ' jmqedcngkaiobhplf 
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185 



935 


(0) 4 1 1 blinks 






r? 4 #ts(full) 37 




r 


mod 


theta/pi 


03 


1.000000000 


0.250000000 


04 


0.707106781 


0.875000000 


05 


0.811393378 - 


-0.174367653 


06 


0.577350269 


0.333333333 


07 


0.655970555 - 


-0.321428571 


08 


1 . 155762275 


0.397058248 


09 


1 . 133770774 


0.977185526 


10 


0.490229767 - 


-0 . 134341190 


11 


0 . 170990758 


0.510200685 


12 


0.261897795 


0.507188760 


gem: 


dabcgef jhimklonqp 
jmledcqgnaifbkpoh 



U[869] edges: 9 blocks: 1 orient: - 



#sts 

4 

102 

392 

2503 

7584 

28264 

70192 

94861 

18536 

63670 



' : ' iT fn !.! 



9 



36 (0) 3 1 blinks 



i9 4 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(f u II) 33 

mod 

0.707106781 
0.500000000 
0 .885491183 
0 .866025404 
0 . 691041978 
1 . 049563152 
1.292628956 
0.784094635 
0 . 423496803 
1 . 020404730 



theta/pi 
.000000000 
.000000000 
.351264694 
.000000000 
. 407928859 
.000000000 
. 830916200 
.702529388 
.328961684 
. 654916542 



#sts 

4 

74 

288 

1395 

4552 

14084 

37396 

92093 

207912 

441758 



hO v34 k jglbpcaoehdfmqni 



npm . dabchef gki jnlmqoptrsvuywxAz 
" ' kzyedotihnagu j f cxqAvslbrpwm 



hO v54 murtsbApqf ykxdnhzceo jwvalig 



U[875] edges: 9 blocks: 1 orient: 




U[879] edges: 9 blocks: 1 orient: - 



*37 (1) 



1 blinks 



.48 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



? #ts(partial) 

mod 

. 000000000 



0 . 000000000 



000000000 

000000000 



0 . 554958132 



1 . 000000000 
0 . 986234685 
0 . 618033989 
0 . 092400699 
1 . 000000000 



222 

theta/pi 
0 . 000000000 
0 . 000000000 
0 . 800000000 
0.333333333 
0 . 714285714 
1 . 000000000 
0.705097284 
0 . 800000000 
0.363636364 
1 . 000000000 



#sts 

4 

136 

524 

3227 

10304 

35952 

94368 

247293 

556468 

1223704 




nsi 

ccbt 



dab c g e f jhimklpnosqrvtuxw 
® ' mxnedutgpk jrwvqsobihf cal 



hO v48 rf h jxblcewpvqmsknatodgui 



U[880] edges: 9 blocks: 1 orient: 



U[1 827] edges: 9 blocks: 1 orient:- 



'38 (0)16 4 blinks 



r 2 ® #ts(f u II) 22 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.250000000 


4 


04 


1.000000000 


0.625000000 


136 


05 


0.525731112 


0.950000000 


524 


06 


0.577350269 


-0.333333333 


3227 


07 


0.736976229 


0.107142857 


10304 


08 


1.000000000 


0.437500000 


35952 


09 


0.656538502 


0.750000000 


94368 


10 


0.447213595 


-0.800000000 


247293 


11 


0.326018680 


-0.113636364 


556468 


12 


0.577350269 


0.208333333 


1223704 


gem: 


dabcgef jhilknm 




jlf edcmgkainhb 






U[1 537] edges: 9 blocks: 1 orient: - 



hO v28 k jenmidalbhf eg 



'39 (0) 5 2 blinks 



r® 2 #ts(fu II) 32 



ti • ’ [Sjjg 

U[887] edges: 9 blocks: 1 orient: + 

n® 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0.707106781 

0.500000000 

0.939130455 

0.288675135 

0.734023369 

0.844623199 

0.337737414 

0.881966011 

0.708637759 

0.621939625 



theta/pi 

000000000 

500000000 

445931659 

000000000 

822077978 

750000000 

633612558 

891863317 

980478973 

889646175 



#sts 

2 

66 

162 

1053 

2430 

8736 

17952 

47613 

88750 

L94746 






9 



40 (0) 9 8 blinks 



r 26 #ts(full) 22 



U[1 269] edges: 9 blocks: 1 orient: - 






03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



0 



mod 

0.707106781 
0.500000000 
973248989 
0.500000000 
0 . 128706231 
0 .191341716 
0.707106781 
0 . 947213595 
0 . 178883364 
0.790569415 



0 

1 

0 

0 

-0 

-0 

0 

0 

-0 

0 



theta/pi 
,000000000 
,000000000 
,800000000 
,500000000 
, 142857143 
,500000000 
,833333333 
.400000000 
.481908983 
,897583618 



tsts 

2 

66 

162 

1053 

2430 

8736 

17952 

47613 

88750 

194746 



dabchef gki jnlmporqtswuvyxAz 
' ktoAdlqihwarzcnupf jygxsvbme 
hO v54 igz jmcArsdxkyvunawqotphlefb 



_ pm . dabcgef jhimklpnorq 
" ' jrmedcognabqf ihlpk 



hO v36 qligcodpek jbamrhnf 



U[889] edges: 9 blocks: 1 orient: + U[1201] edges: 9 blocks:! orient:- U[3100] edges: 9 blocks: 1 orient:- 







IP 



U[1 012] edges: 9 blocks: 1 orient: + U[1271] edges: 9 blocks: 1 orient: + U[3227] edges: 9 blocks: 1 orient:- 











U[1020] edges: 9 blocks: 1 orient: + U[2141] edges: 9 blocks: 1 orient:- 



r@si [ffofrl fsD 



186 
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CD 

-P^ 


(0) 4 blinks 








r 46 #ts(full) 1 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.000000000 


66 


05 


0.573741760 


-0.124367653 


162 


06 


0.288675135 


0.000000000 


1053 


07 


0.504128378 


-0.931443715 


2430 


08 


0 .191341716 


1 . 000000000 


8736 


09 


0.946489067 


0.680566542 


17952 


10 


0.329179607 


0.248735306 


47613 


11 


0.334412133 


0.249822708 


88750 


12 


0.317664149 


0 . 479217164 


194746 


gem: 


dabchef gki jmlonrpqustwv 
kqtwdmoihgrsf 1 jnuapvbce 






U[1270] edges: 9 blocks: 1 orient:- 



® 5 



U[1 657] edges: 9 blocks: 1 orient: - 



hO v46 snwq jirloehkbmutdvapfgc 



7 lO 






U[892] edges: 9 blocks: 1 orient: + U[1 445] edges: 9 blocks: 1 orient:- U[2201] edges: 9 blocks: 1 orient:- 



'42 (0)3 12 blinks 



44 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



I, #ts(full) 1 

mod 

0.707106781 
0.500000000 
0.354591908 
0.500000000 
0.281956689 
844623199 
0.738992696 
0.125735421 
0.269467614 
0.094734345 



0 



theta/pi 

0.500000000 

0.750000000 

■0.824367653 

■0.500000000 

0.803767548 

0.125000000 

■0.833333333 

0.648735306 

0.786395388 

0.000000000 



#sts 

2 

66 

162 

1053 

2430 

8736 

17952 

47613 

88750 

194746 



QS . 3^1 



PSb 



U[1272] edges: 9 blocks: 1 orient: + U[1809] edges: 9 blocks: 1 orient:- U[2545] edges: 9 blocks: 2 orient:- 



I h & Ja 



U[1369] edges: 9 blocks: 1 orient: + U[1858] edges: 9 blocks: 1 orient: - 



dabGhafgki j n lmp° r qt svu 
" ‘ ktnedcoihpqbvf gmaurls j 
hO v44 eouf idvsphlktbnamg jqcr 



(3** S 



¥> 








U[2859] edges: 9 blocks: 1 orient: - 






U[3062] edges: 9 blocks: 1 orient: + 




U[3077] edges: 9 blocks: 1 orient: - 



rQn 






_!b 


4 


> 


L[ 1 


J 

J 



U[893] edges: 9 blocks: 1 orient: + U[1273] edges: 9 blocks: 1 orient: + 



43 (0)5 10 blinks 





r 44 #ts(full) 3 






r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


2 


04 


0 . 500000000 


0.500000000 


66 


05 


0 . 707106781 


0.300000000 


162 


06 


0.288675135 


1 . 000000000 


1053 


07 


0 . 905589257 


0 .483847254 


2430 


08 


0 .461939766 


-0.250000000 


8736 


09 


0.365519314 


-0.342907430 


17952 


10 


0 . 500000000 


-0 . 600000000 


47613 


11 


0.524806850 


-0 . 674928659 


88750 


12 


0 . 170627495 


0.787433521 


194746 



r$Q 


h 


nsi 


r^Sl 


FF 5 




I ^ 


S, 




W 







U[1006] edges: 9 blocks: 1 orient: + U[1444] edges: 9 blocks: 1 orient: - 



dabcigaf jhimklpnorqtsvu 
® ‘ jvpedsmglaqihbutof rckn 
hO v44 puqmnkicrf jedlvahtbgso 




H Lps'ri 



U[1015] edges: 9 blocks: 1 orient: - 



U[1 655] edges: 9 blocks: 1 orient: - 



m a 



U[2202] edges: 9 blocks: 1 orient: - U[3076] edges: 9 blocks: 1 orient: - 



EP Sfe 



Q& 



J 



U[894] edges: 9 blocks: 1 orient: 4 



'44 (0) 9 1 blinks 

.60 



#ts(partial) 1114 



U[2455] edges: 9 blocks: 1 orient: 4 



Q- • 



u 






U[2858] edges: 9 blocks: 1 orient: - 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


1 . 000000000 


130 


05 


0.141995114 


-0.800000000 


258 


06 


0.500000000 


-0.500000000 


2445 


07 


0.770142225 


-0.504224778 


4632 


08 


0.574025149 


-0.500000000 


21016 


09 


0.297532977 


-0.468742780 


37400 


10 


0.020162612 


-0.400000001 


115525 


11 


0.977502510 


0.882979470 


193650 


12 


0.570930726 


0.962566479 


473586 


gem: 


dabchef gli jkomnqptrsvuywxAzDBC 
hxDqdlk jvagf cCrotpwesAuBzyibnm 






P|q= 

m 



hO v60 pwy jonDqhdBrlueaivAftmbgCkszcx 



LO 

■'d - 

05 


(0) 3 1 5 blinks 








r 40 #ts (full) 23 






r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0.500000000 


2 


04 


0.500000000 - 


■0.250000000 


130 


05 


0 . 601500955 


0.700000000 


258 


06 


0.500000000 - 


■0.500000000 


2445 


07 


0.352334551 


0 .407807284 


4632 


08 


0.461939766 


0.625000000 


21016 


09 


0.651490190 - 


■0.854183441 


37400 


10 


0.361803399 - 


■0.400000000 


115525 


11 


0.714495189 - 


■0.433881597 


193650 


12 


0.438163552 


0.201144573 


473586 


gem: 


dabcgef jhimklpnorqts 




jqkedchgmrftpsbioanl 





U[895] edges: 9 blocks: 1 orient: 4- U[2852] edges: 9 blocks: 1 orient: - 



s . B tellSEl 



U[988] edges: 9 blocks: 1 orient: 4- U[3019] edges: 9 blocks: 1 orient:- 



® IB i^] 



EEb 



U[997] edges: 9 blocks: 1 orient: - 



t>.* a 
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187 



946 


(0) 3 blinks 








r 88 #ts(full) 20 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.000000000 


130 


05 


0.141995114 - 


-0.600000000 


258 


06 


0.288675135 


0.000000000 


2445 


07 


0 . 121955755 


0.976828893 


4632 


08 


0.349854384 


1 . 000000000 


21016 


09 


0.435531228 - 


-0.804113156 


37400 


10 


0.020162612 - 


-0 .799999999 


115525 


11 


0.363485788 


0.001737265 


193650 


12 


0.739637029 


0.000000000 


473586 


gem: 


dabcgef jhimklonqpsr 
jroedcqglabspmfnhki 





U[896] edges: 9 blocks: 1 orient: - 









Li 



U[1761] edges: 9 blocks: 1 orient: + 





U[3215] edges: 9 blocks: 1 orient: - 



hO v38 lpngcismf q jarebokhd 



raw 



mp 



i? 47 


(0) 1 blinks 








A 8 #ts(f u II) 295 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


142 


05 


0.573741760 


0.275632347 


536 


06 


0.288675135 


0.000000000 


3575 


07 


0 . 171255661 


-0.677157429 


10988 


08 


0.574025149 


1.000000000 


40836 


09 


0.510865515 


0 .392843344 


103452 


10 


0.329179607 


-0 . 551264694 


283977 


11 


0 . 919692736 


-0.765094608 


620752 


12 


0 .184182555 


-0.740727997 


1412938 


gem: 


dabcgef jhimklpnosqrvtuxw 
jrpedcmgtaowhqvf nbislxuk 





hO v48 ogrwkvspde janmlhfubxcqit 



U[897] edges: 9 blocks: 1 orient: 4 




nr5P 

ifep 



U[899] edges: 9 blocks: 1 orient: - 



'48 (0) 



1 blinks 



A6 



#ts(partial) 122 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


4 


04 


0.500000000 


0 . 000000000 


78 


05 


0 . 141995114 


0 . 600000000 


344 


06 


0.288675135 


0 . 000000000 


1831 


07 


0 . 669569136 


0.791774001 


6168 


08 


1 . 115221249 


1 . 000000000 


20704 


09 


0 . 899231929 


-0 . 826864291 


55096 


10 


0 . 020162612 


0.799999999 


143189 


11 


0 . 444728026 


0.728692629 


322584 


12 


0 . 449180891 


-0 . 696806603 


709822 


gem: 


dabcgef jhimklpnosqrutwv 
jrqudwhgmaf nslvtpbiceok 












hO v46 uhgfvscmon jtwkiaeldrpqb 



U[900] edges: 9 blocks: 1 orient: 



49 (0) 3 8 blinks 



r 82 #ts(f u II) 5 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.500000000 


4 


04 


0.500000000 


0.750000000 


78 


05 


0.928333668 


0.824367653 


344 


06 


0.500000000 


-0.500000000 


1831 


07 


0.103214383 


0.642857143 


6168 


08 


0.461939766 


-0.875000000 


20704 


09 


0.494622939 


0.753479442 


55096 


10 


0 .861803399 


-0.648735306 


143189 


11 


0.734443654 


-0.339690201 


322584 


12 


0.353553391 


-0.500000000 


709822 


gem: 


dabcgef jhimklpno 




jpmedlhgknof caib 






U[924] edges: 9 blocks: 2 orient: - 



Ly-m 

U[2226] edges: 9 blocks: 1 orient: 



U[1739] edges: 9 blocks: 1 orient:- 

^ [fe] Pq r~E 



U[2841] edges: 9 blocks: 1 orient: 

CcPl— 



mm 




U[2973] edges: 9 blocks: 1 orient: 



E5J 



U[1 733] edges: 9 blocks: 1 orient: - 



U[2439] edges: 9 blocks: 1 orient: - 



hO v32 pofhkinmce jgdlba 



£9 if ^9 






'50 (0)7' 7 blinks 



r? 4 



U[906] edges: 9 blocks: 1 orient: 

rufei 



U[1744] edges: 9 blocks: 1 orient: 



U[2945] edges: 9 blocks: 1 orient: - 



#ts(full) 2 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


-0.500000000 


4 


04 


0.500000000 


0.750000000 


78 


05 


0.229752920 


-0.300000000 


344 


06 


0.288675135 


0.000000000 


1831 


07 


0.567055611 


-0.214285714 


6168 


08 


0.574025148 


-0.875000000 


20704 


09 


0.239622258 


-0.913187225 


55096 


10 


0.052786404 


-0 . 400000000 


143189 


11 


0.514138059 


-0.021861582 


322584 


12 


0.734490785 


-0.669842373 


709822 


gem: 


dabcgef jhimklonqp 
jnkedmhgpacbqliof 





llg] ea 




U[1630] edges: 9 blocks: 2 orient:- U[2224] edges: 9 blocks: 1 orient: - 






nf 




U 


1 1 


^1 




U[1 673] edges: 9 blocks: 2 orient: - 



hO v34 poghbkimcf jqdaenl 



: W 



U[2500] edges: 9 blocks: 1 orient: - 




U[908] edges: 9 blocks: 1 orient: - 



U[1 47 1 ] edges: 9 blocks: 1 orient:- 



*51 (0)11 10 blinks 



.28 



'136 



#ts(f u II) 95 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


-0.500000000 


4 


04 


0.500000000 


-0.750000000 


78 


05 


0.371748034 


0.500000000 


344 


06 


0.288675135 


1 . 000000000 


1831 


07 


0.417906506 


0.214285714 


6168 


08 


0.461939766 


-0.125000000 


20704 


09 


0.464242827 


-0.833333333 


55096 


10 


0 . 138196601 


0.000000000 


143189 


11 


0.000000000 


0.000000000 


322584 


12 


0 . 105662433 


0.750000000 


709822 


gem: 


dabcgef jhilknm 




jlf edcmgkainhb 






m 



|] 



U[1751] edges: 9 blocks: 1 orient: 

llEE I 



U[1 049] edges: 9 blocks: 2 orient: - 




U[1477] edges: 9 blocks: 4 orient: 

a 



U[2431] edges: 9 blocks: 1 orient: 

ElI 



-1 =n 






U[1052] edges: 9 blocks: 2 orient:- U[1485] edges: 9 blocks: 4 orient: 4- U[2947] edges: 9 blocks: 1 orient:- 










& 
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U[3417] edges: 9 blocks: 8 orient:- 

n 




n 



cr 5~| 



U[909] edges: 9 blocks: 1 orient: - 



52 (1)5 1 blinks 



r^ 2 #ts(partial) 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

1 . 000000000 
0 . 000000000 
1 . 000000000 
1 . 000000000 
1 . 965435489 
1 . 000000000 
2.208933055 
1 . 618033989 
0 . 983751158 
0 . 517638090 



862 

theta/pi 
0 . 000000000 
0 . 000000000 
0.200000000 
1 . 000000000 
0.540105328 
0.250000000 
0.239347160 
0.200000000 
0 . 902954683 
0.250000000 1 



#sts 

4 

166 

584 

4487 

12764 

52212 

124428 

364953 

761728 

818514 






dab c h e fgki j m lp n °sq ru t xv w z y 
® ' kmvedqsphla jbytwf czxruiong 



hO v52 qxwirkmt zcvnulf apyhsgo jbed 



U[911] edges: 9 blocks: 1 orient: - 



U[1965] edges: 9 blocks:1 orient: 



'53 (1)5 11 blinks 



34 



? #ts(full) 9 

mod 

000000000 
000000000 
000000000 
000000000 
414213562 
000000000 
331660018 
618033989 
899806432 
2.503587265 
dabcgef jhimklonqp 
' joledchgpaiqnmbkf 
hO v34 nqilom j f cbedhpkag 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



theta/pi 

0.000000000 

0.500000000 

0.800000000 

0.666666667 

0.472169585 

0.250000000 

0.250652838 

0.600000000 

0.869772590 

0.517041874 



#sts 

4 

166 

584 

4487 

12764 

52212 

124428 

364953 

761728 

L818514 



it m 



U[1 121] edges: 9 blocks: 1 orient: + 




U[2689] edges: 9 blocks: 1 orient: - 






CEeZI 

U[2704] edges: 9 blocks: 1 orient: - 

SEb 









CD 

ai 

4^ 


(0) 5 1 4 blinks 








r!p #ts(full) 8493 




r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


2 


04 


0 . 500000000 


0.500000000 


66 


05 


0 . 674473890 


0 . 175632347 


138 


06 


0.288675135 


1 . 000000000 


885 


07 


0 .497935824 


0 . 132138119 


1902 


08 


0 . 079256334 


-0.250000000 


6528 


09 


0 . 586568617 


-0 . 079125430 


13248 


10 


0 . 454915028 


-0.351264694 


33453 


11 


0 . 782450151 


-0.343606275 


62710 


12 


0 .166209766 


-0.569295384 


132250 


gem: 


dabcgef khi jnlmqopsrutwvyxBzADC 
gwmAditqf zlkyvnrupashob jDxeCBc 



hO v60 qnzxvcBgAmoaCswDlibdyuktef rh jp 




U[2462] edges: 9 blocks: 1 orient: - 






U[2647] edges: 9 blocks: 1 orient: - 



Eg 



U[2686] edges: 9 blocks: 1 orient: - 




1 r 






L: 


-B- 


1 



U[1861] edges: 9 blocks: 1 orient: + 

Qs? 




9s5 


(0) 9 blinks 








rf #ts(full) 43 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


1 . 000000000 


66 


05 


0.798872081 


0.745931659 


138 


06 


0.288675135 


0.000000000 


885 


07 


0.517584392 - 


0.256786059 


1902 


08 


0.574025149 - 


0.500000000 


6528 


09 


0.366373277 - 


0.865139473 


13248 


10 


0 . 638196601 


0.508136683 


33453 


11 


0.444334647 - 


0.393725595 


62710 


12 


0 .460571866 


0.869926531 


132250 


gem: 


dabcgef khi jnlmqopsrutwvyx 
nqxedctgps vkramiuowhyl j f b 





U[913] edges: 9 blocks: 1 orient: + U[1723] edges: 9 blocks: 1 orient: + 

& 




q h&i 



U[1862] edges: 9 blocks: 1 orient:- 

ras 





U[1 023] edges: 9 blocks: 1 orient: - 



U[1759] edges: 9 blocks: 1 orient: 








U[2846] edges: 9 blocks: 1 orient: - 



Ly^ 2 J 

U[1370] edges: 9 blocks: 1 orient:- U[1801] edges: 9 blocks: 1 orient: + U[3216] edges: 9 blocks: 1 orient: - 




hO v50 pgvt subqnrohdekylximwcf ja 



^@6 



-td 3 



CD 

LO 

05 


(0) 7 blinks 








r 44 #ts (full) 1 






r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0.000000000 


2 


04 


0.500000000 


0.000000000 


66 


05 


0 . 634136124 


0.042016670 


138 


06 


0.288675135 


0.000000000 


885 


07 


0 . 681028584 


0.226728785 


1902 


08 


0.032829048 


0.000000000 


6528 


09 


0.258147329 


-0.285276208 


13248 


10 


0.402128624 


-0.084033340 


33453 


11 


0.505308730 


-0.031628274 


62710 


12 


0.714437206 


-0.082458534 


132250 


gem: 


dabcgef jhimklpnosqrvtu 
munedcsgrk jivfbqpthloa 





U[914] edges: 9 blocks: 1 orient: 

fit 



U[1687] edges: 9 blocks:1 orient:- U[3320] edges: 9 blocks: 2 orient: - 



;: 9 blocks: 1 orient: - 




B 



id 



-a Ef 3 •• •’ :a if 



U[1803] edges: 9 blocks:! orient: 



csp 

C=S 




U[1592] edges: 9 blocks:! orient:- U[1863] edges: 9 blocks:! orient: + 
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189 



U[917] edges: 9 blocks: 1 orient: + U[1591] edges: 9 blocks: 1 orient:- U[1867] edges: 9 blocks: 1 orient:- 



57 (0)3 14 blinks 



r 


r 44 #ts(full) 2 

mod 


theta/pi 


#sts 


03 


0.707106781 


0.500000000 


2 


04 


0.500000000 


0.750000000 


66 


05 


0 .791034400 


-0.810914604 


138 


06 


0 . 500000000 


-0.500000000 


885 


07 


0 . 390490928 


0.492769108 


1902 


08 


0.303427098 


0.125000000 


6528 


09 


0 . 439688074 


-0.476103888 


13248 


10 


0 . 625735421 


0.621829208 


33453 


11 


0.393664085 


-0.955615006 


62710 


12 


0.178138318 


-0.127285205 


132250 



^5 ffc 



Eb 




m 



U[1029] edges: 9 blocks: 1 orient: + U[1 685] edges: 9 blocks: 1 orient:- U[2139] edges: 9 blocks: 1 orient:- 






Pzi: 



U[1198] edges: 9 blocks:1 orient:- U[1804] edges: 9 



dabcgef jhimklpnorqtsvu 
" ' jprudqsgtminalfbovhkec 
hO v44 n justirmfbapqkdghlovce 



C> re 



EED 




s 1 ® 



U[2183] edges: 9 blocks: 1 orient: - 

Cl 




mt \=> 



U[2274] edges: 9 blocks:! orient: + U[3123] edges: 9 blocks:! orient: 




'58 (0) 



14 blinks 



U[2293] edges: 9 blocks: 1 orient: - 

cEQ 



U[3224] edges: 9 blocks: 1 orient: - 




D 




U[3096] edges: 9 blocks: 1 orient: - 



Heti 

Ql # 1 



r 


r 42 #ts(full) 8 

mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


42 


05 


0.573741760 


0.675632347 


172 


06 


0.288675135 


0.000000000 


707 


07 


0.291536873 


0.236624273 


2384 


08 


0.349854384 


1 . 000000000 


7084 


09 


0.295848406 


0.798397462 


19016 


10 


0.329179607 


0.648735306 


46357 


11 


0.753934327 


0.552899243 


105252 


12 


0.975583658 


0.105337606 


222942 



dabcigaf jhi m klp n ° s q ru t 
® ‘ jtpedorglabuqmscnhf ki 



hO v42 rloshaumtp jbeiqkcf dng 



U[1732] edges: 9 blocks:! orient: + U[2001] edges: 9 blocks: 2 orient: 




U[2435] edges: 9 blocks: 1 orient: + U[2840] edges: 9 blocks: 1 orient: - 



• cr 1 ^— | 

• • Lm 



U[1757] edges: 9 blocks:! orient: + U[2222] edges: 9 blocks:! orient:-)- U[2499] edges: 9 blocks:! orient: + U[2972] edges: 9 



te u i : 






U[1812] edges: 9 blocks: 2 orient: + U[2434] edges: 9 blocks:! orient: + 



[gg 

U[2760] edges: 9 blocks: 1 orient: - 







Cl®- 



9 59 


(0) 6 blinks 








r 44 #ts(full) 48 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


42 


05 


0.459505841 


1 . 000000000 


172 


06 


0.288675135 


0.000000000 


707 


07 


0.378843032 


0.224997062 


2384 


08 


0 . 956708581 


0.000000000 


7084 


09 


0.656510688 - 


-0 . 004687008 


19016 


10 


0.211145618 


0.000000000 


46357 


11 


0 . 692408446 


0 .194748587 


105252 


12 


1.261169117 - 


-0.058903537 


222942 


gem: 


dabchef gki jnlmqoptrsvu 
kurndmoihsapf etlcqvgb j 




hO v44 msgf jpcbqerktunvilhaod 




9 60 


(0) 3 1 5 blinks 








r^ 4 #ts (full) 1 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 - 


-0 . 500000000 


4 


04 


0.500000000 - 


-0.750000000 


42 


05 


0.229752920 


0.300000000 


172 


06 


0.500000000 


0.500000000 


707 


07 


0 . 856255886 


0.071428571 


2384 


08 


0.844623199 - 


-0.125000000 


7084 


09 


0.385990751 - 


-0.798094937 


19016 


10 


0 . 052786404 


0.400000000 


46357 


11 


0.597252044 


0.637205563 


105252 


12 


0.713424555 


0.542393001 


222942 


gem: 


dabcgef jhimklonqp 
jkmednqglabipf coh 





U[919] edges: 9 blocks: 2 orient:-)- U[2091] edges: 9 blocks: 2 orient: 




U[931] edges: 9 blocks: 2 orient:-)- U[2971] edges: 9 blocks:! orient: 



f^l 



rlzq 



ED 




U[1819] edges: 9 blocks: 2 orient:- U[3021] edges: 9 blocks: 4 orient: 










U[2223] edges: 9 blocks: 1 orient: - 









3 



U[918] edges: 9 blocks: 2 orient: 4 






q-r 



EB 



% 



U[1 040] edges: 9 blocks: 2 orient: 4- 




-EH 



U[1473] edges: 9 blocks:! orient:- 








190 
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961 


(0) 4 1 2 blinks 






r? 6 #ts(full) 


765 




r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


-0.250000000 


4 


04 


0.707106781 


-0.875000000 


86 


05 


0.896803907 


0.892016670 


312 


06 


1 . 154700538 


0.000000000 


1835 


07 


1.782580060 


-0 . 445158038 


5428 


08 


0.358719468 


-0.991586724 


19164 


09 


1.262772155 


0.660342975 


47364 


10 


1.051757545 


0 . 507543351 


126669 


11 


1.345342253 


0.677680432 


272624 


12 


1 .418437918 


-0.100427573 


611266 


gem: 


dabcgef jhimklpnosqrutwv 
jtsedrwgkpivnmuablcqofh 





U[944] edges: 9 blocks: 1 orient: • 

q±T 



m 



U[1912] edges: 9 blocks: 1 orient: 

b 



® n 



h0 v46 rk jtvscbmghqoewlpaudfni 



CM 

CD 

CD 


(0) 4 1 7 blinks 








4 4 #ts(f u II) 2260 




r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


-0.250000000 


4 


04 


0 .707106781 


0 . 625000000 


86 


05 


1 .192598523 


0.333429989 


312 


06 


0 . 577350269 


0.333333333 


1835 


07 


0 .492496878 


0 . 648189679 


5428 


08 


1.398966326 


0 .893826703 


19164 


09 


2 .496884736 


0.571918172 


47364 


10 


1 . 056273368 


-0 . 174128585 


126669 


11 


2 . 585093523 


-0.987574706 


272624 


12 


1.763531213 


0.605916951 


611266 


gem: 


dabcgef jhimklpnorqtsvu 
jinvdlsgrapfumqtobhkce 




hO v44 lohrkpvcse jgqitumdnbf a 




963 


(0) 5 1 2 blinks 








r^ 6 #ts(full) 1948 




r 


mod 


theta/pi 


#sts 


03 


0 .707106781 


0.000000000 


2 


04 


0 . 500000000 


-0.500000000 


66 


05 


0.513743148 


1.000000000 


134 


06 


0.288675135 


1.000000000 


869 


07 


0.393735277 


-0 .888787692 


1790 


08 


0.237769002 


-0.750000000 


6148 


09 


0 .183399866 


0 . 620497705 


12196 


10 


0.263932023 


0.000000000 


30509 


11 


0.302138842 


0.038712995 


56702 


12 


0 . 451437919 


-0.014619047 


118150 


gem: 


dabchef gki jnlmqoptrswuvyxAzCB 
kzqedvuihAabgCnBtpmy s f xwcl j ro 



U[946] edges: 9 blocks:1 orient: + U[2169] edges: 9 blocks:! orient:- U[3135] edges: 9 blocks: 2 orient: + 




,5gsiBi cfej 



n 



u 



U[1872] edges: 9 blocks: 2 orient: + U[2927] edges: 9 blocks: 2 orient: + 






U[1913] edges: 9 blocks:! orient: + U[2953] edges: 9 blocks:! orient:- 






h0 v58 iBgyrzcbtwlkqe jvmnhCdAof uxpsa 



U[952] edges: 9 blocks: 1 orient: 4 



•••'%] 



U[1333] edges: 9 blocks:! orient: 4 




964 


(0) 2 blinks 








r^° #ts(full) 12 






r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


2 


04 


0 . 500000000 


1 . 000000000 


66 


05 


0 . 721222998 


0.563081267 


134 


06 


0.288675135 


0 . 000000000 


869 


07 


0 . 777403185 


0 . 980932741 


1790 


08 


0 .891050484 


0 . 500000000 


6148 


09 


0.281589573 - 


■0 . 059477264 


12196 


10 


0 . 520162612 


0 . 873837466 


30509 


11 


0.491142495 - 


■0 . 726355579 


56702 


12 


0.363317251 


0 . 879784567 


118150 


gem: 


dabcgef jhimklpnosqrvtuxwzy 
mpuedtxgqk jyalzvowf scbrhni 





U[954] edges: 9 blocks: 1 orient: - 



m 




L 


#1 


slock 

— 


s: ! orient: 








L 


~) 


1 


— 







h0 v52 xsemphuzbrcotglkwyidnqva jf 



U[970] edges: 9 blocks: ! orient: - 



'65 (0) 



1 blinks 



r? 8 



#ts(full) 3 

mod 

0.707106781 
0.500000000 
0.305141982 - 

0.288675135 
0.213337107 - 

0.508367052 
0.268675617 
0.093111629 
0.381745213 - 

0.979362207 - 

dabchef gki jnlmqoptrsvuxw 
' kqwedupihlajgonmsxbftcvr 
hO v48 ugf jpkbamwcoxetnvqdlhrsi 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



theta/pi 

0.000000000 

0.000000000 

-0.254068341 

0.000000000 

-0.649644950 

1.000000000 

0.779968922 

0.508136683 

-0.308643609 

-0.209103532 



#sts 

4 

78 

288 

1563 

4692 

15740 

39396 

101821 

221496 

484842 



•: • He 



9 



66 (0)4 12 blinks 





rf #ts(full) 


17 




r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.250000000 


4 


04 


0.707106781 


0.375000000 


78 


05 


0.525731112 


-0.450000000 


288 


06 


0.577350269 


-0.333333333 


1563 


07 


1.269769848 


-0.471351985 


4692 


08 


1.778823646 


-0.471805834 


15740 


09 


1.755514542 


-0.254318675 


39396 


10 


0 . 170820393 


0 . 200000000 


101821 


11 


1.331308712 


0.873858951 


221496 


12 


1 . 949523342 


-0 . 933047903 


484842 



dabcgef jhimklpnorq 
® ' jrnedclgkaphfmqiob 



hO v36 okiqnrmf cb jageldph 



U[972] edges: 9 blocks:! orient: 4- U[1426] edges: 9 blocks:! orient: 4- U[1795] edges: 9 blocks:! orient: 4- U[2024] edges: 9 blocks: 2 orient: 4- 



M (gj® M 



U[1058] edges: 9 blocks: 2 orient: 4- U[1582] edges: 9 blocks:! orient: 4- U[1832] edges: 9 blocks:! orient:- U[2244] edges: 9 blocks:! orient: 4- 



: • H ig]®] JQ 



U[1 115] edges: 9 blocks:! orient: 4- U[1584] edges: 9 blocks:! orient:- U[1959] edges: 9 blocks:! orient: 4- U[2386] edges: 9 blocks:! orient:- 



IS 'fep t&l ® f0Cl fen ‘flh 
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U[974] edges: 9 blocks: 1 orient: 



67 (1)3 1 blinks 



4S 

r, #ts(partial) 



mod 

1.000000000 
0.000000000 
0.726542528 
1.000000000 
1.959889384 
1.732050808 
1.095144032 
0 . 145898034 
1 .194780176 
1.239313675 
dabchef gki jnlmqoptrsvuxw 
' hwmsdpoanxgktvlf rqecbiu j 
hO v48 nigqvocbhamsx jfudkwptelr 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



12 

theta/pi 

0.500000000 

0.000000000 

0.800000000 

0.333333333 

0.746508443 

0.320913276 

0.300331087 

0.600000000 

0.842256451 

0.048855427 



#sts 

4 

102 

360 

2331 

6732 

25196 

61068 

169693 

359568 

828018 





9 



68 (1) 3 3 blinks 



r?° 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(f u II) 3771 

mod 

1 . 000000000 
0 . 000000000 
0.726542528 
1 . 000000000 
1 . 171509839 
1 . 473625758 
2.324376515 
0.313529205 
2.728350557 
2 . 017869364 



0 . 

0 . 

0. 

-0 . 
0. 
-0 . 
0 . 
0 . 
-0 . 
-0 . 



theta/pi 

500000000 

000000000 

600000000 

333333333 

832582638 

215694166 

493069542 

945931659 

985411676 

292393001 



#sts 

4 

54 

228 

1067 

3568 

11196 

29736 

74373 

167948 

359906 



npm . eabcdifghk jnlmqoptrsvuxwzy 
" ' kwqtvesxyiabgonrcpmudf lz jh 



hO v52 morhztndwf qkuysavxb jplicge 



U[976] edges: 9 blocks: 1 orient: 




U[979] edges: 9 blocks: 1 orient: - 



'69 (1) 



3 blinks 



,46 



#ts(full) 48 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


4 


04 


0 . 000000000 


0 . 000000000 


54 


05 


0.381966011 


-0 . 800000000 


228 


06 


1 . 000000000 


0.333333333 


1067 


07 


1 . 847588408 


-0 . 048257464 


3568 


08 


0 . 414213562 


-0.250000000 


11196 


09 


0 . 820639567 


-0 . 869248175 


29736 


10 


1 . 121318070 


0 . 824367653 


74373 


11 


1.265401156 


-0.538655709 


167948 


12 


1.239313675 


-0.798855427 


359906 


gem: 


dabchef glij komnqps rut wv 
hplsdt jmbnf wqgioavekruc 





i§) \M 



U[2277] edges: 9 blocks: 1 orient: + 




hO v46 t f nkvbrihqdmlcwgupas jeo 



U[3406] edges: 9 blocks: 2 orient: - 

* 



CD 



U[983] edges: 9 blocks: 1 orient: - 



(0)4' 


1 blinks 


CM 

TfO -- 


#ts(partial) 




mod 



208 



1.000000000 
0.707106781 
0.525731112 
0.577350269 
0 .498276301 
1 . 118033989 
0.336039451 
0 . 170820393 
0.614407526 
0 . 614810159 
dabcgef jhimklpnosqrut 
' jruedclgksihtmbqpoanf 
hO v42 nhlrcosmpu jebaqtfdgik 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



theta/pi 
0.250000000 
0.875000000 
0.850000000 
0.333333333 
0.342192716 
0 . 335083618 
0.125859861 
0.200000000 
0.098696948 
0.429978281 



#sts 

4 

136 

524 

3227 

10304 

35952 

94368 

247293 

556468 

1223704 



: m 



9 



71 (0) 16 1 blinks 



r 22 #ts(full) 1 1 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

1 . 000000000 
1 . 000000000 
0 .811393378 
0.577350269 
0.291934361 
0 .414213562 
0.508457618 
0.588130966 
0 .484496544 
0.370379414 



theta/pi 
.250000000 
. 625000000 
.774367653 
.333333333 
.305660830 
.562500000 
.091942859 
.489085396 
. 828752499 
.340522094 



#sts 

4 

136 

524 

3227 

10304 

35952 

94368 

247293 

556468 

1223704 



dabcgef jhilknmpo 
' gnpedolfbm jakihc 
hO v32 mgkpaibdlnofe jch 



U[985] edges: 9 blocks: 1 orient: 4 



m pp 



U[986] edges: 9 blocks: 1 orient: - 



'72 (0) 



3 blinks 



r® 2 #ts(full) 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0 . 707106781 
0 . 500000000 
0 . 141995114 
0.288675135 
0 . 728251544 
0 . 574025149 
0 . 527780085 
0 . 020162612 
0.266464014 
0 .409753352 



10302 

theta/pi 
0 . 000000000 
0 . 000000000 
1 . 000000000 
0 . 000000000 
-0 . 442547766 
1 . 000000000 
-0.763604515 
0 . 000000000 
0.285687685 
-0 .191632690 



#sts 

2 

66 

162 

1053 

2430 

8736 

17952 

47613 

88750 

L94746 



•••• m 



U[996] edges: 9 blocks: 1 orient: - 



•••• [S, 



U[1 908] edges: 9 blocks:1 orient: - 



dab c h e fgki j n lmq o p sru tw v y x A z 
® ‘ kvxedcoAhzn jgsmywqapburf tli 



hO v54 gw jt zkaqnmvxcidAhyoslfbuerp 




973 


(0) 3 1 6 blinks 








if 3 #ts (full) 7700 




r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 500000000 


2 


04 


0.500000000 


0.750000000 


66 


05 


0.493730098 


-0.754068341 


162 


06 


0.500000000 


-0.500000000 


1053 


07 


0.706263829 


0.891325286 


2430 


08 


0 . 620452434 


0 . 125000000 


8736 


09 


0.290357555 


0.786414606 


17952 


10 


0.243769410 


0.508136683 


47613 


11 


0.286692410 


0.790456024 


88750 


12 


0.658526422 


-0.419842373 


194746 


gem: 


dabchef gki jnlmposqrutxvwzy 
kywedvqihuaptxnbgf ms z rcol j 





U[989] edges: 9 blocks: 1 orient: - 



U[1530] edges: 9 blocks:! orient: 






U[999] edges: 9 blocks: ! orient: - 



bPinl 



U[1518] edges: 9 blocks:! orient:- 



2 d M 




192 
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9 74 


(0) 5 1 6 blinks 








r 44 #ts(full) 622 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


-0.500000000 


66 


05 


0.513743148 


-0.600000000 


162 


06 


0.288675135 


1 . 000000000 


1053 


07 


0 . 154984888 


-0.755332536 


2430 


08 


0 . 620452434 


0.250000000 


8736 


09 


0.846228777 


0 . 575941748 


17952 


10 


0.263932022 


-0.800000000 


47613 


11 


0 .481646681 


0.271917219 


88750 


12 


0.313263088 


0.550033911 


194746 


gem: 


dabcgef jhimklpnorqtsvu 
gthpdoamsq jnclrekvubif 





U[990] edges: 9 blocks: 1 orient: - 



U[1528] edges: 9 blocks: 1 orient:- 



&- 1 lif.i,};' ~'‘ c P§j 



U[1 000] edges: 9 blocks: 1 orient: - 



m\m 



U[1 91 0] edges: 9 blocks: 1 orient: - 

n 



U[1517] edges: 9 blocks:1 orient: + 



h0 v44 pof qscvgnmidtkualer jbh 



El® 




U[995] edges: 9 blocks: 1 orient: - 



*75 (0)9 10 blinks 



r 


r 40 #ts (full) 2 

mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


1 . 000000000 


66 


05 


0.721222998 


0.763081267 


162 


06 


0.500000000 


0.500000000 


1053 


07 


0.199373487 


0.117312249 


2430 


08 


0.574025149 


-0.500000000 


8736 


09 


0.277627123 


0.888888889 


17952 


10 


0.520162612 


0.473837466 


47613 


11 


0.237153888 


-0.942838754 


88750 


12 


0.250643519 


0.977185526 


194746 


gem: 


dabchef gki jnlmporqts 
hmtidkoaecqrbgnfpsl j 





[j=0 



U[1562] edges: 9 blocks: 1 orient:- 

% 



U[2478] edges: 9 blocks: 1 orient: - 



U[1 003] edges: 9 blocks: 1 orient: - 



qo] [ph 





U[2681] edges: 9 blocks:! orient:- 




U[1 249] edges: 9 blocks: 1 orient: 

n 



h0 v40 jqf sncpihrlkdtbgoame 




[Eg? 



U[1 91 1 ] edges: 9 blocks:! orient: - 



U[2719] edges: 9 blocks:! orient: - 




l_ 





ZD 


L 


—1 





U[2962] edges: 9 blocks: 1 orient: 4 




ct 



HJ 



u 



*76 (0) 



4 blinks 



r® 6 #ts(full) 



U[1004] edges: 9 blocks:! orient: 



U[241 0] edges: 9 blocks: 1 orient: - 



1687 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0 . 707106781 
0 . 500000000 
0 . 634136124 
0.288675135 
0 . 833734007 
0 . 349854384 
1 . 134970781 
0 .402128624 
1 . 063898189 
0 . 578143592 



theta/pi 
0 . 000000000 
0 . 000000000 
-0.357983330 
0 . 000000000 
-0.334482093 
0 . 000000000 
-0 . 914623572 
0.715966660 
0 . 671799094 
-0 . 054260454 



#sts 

2 

66 

146 

929 

2090 

7264 

14944 

38465 

72218 

L54978 




dabchef gli jkomnqpsrutwvzxyCABED 
" ‘ lvfedcEqhCnuDszoAwkramt jBpiyxbg 
hO v62 DgswvxpaoytmlAibf qCBeuEr jnzkchd 



U[1 990] edges: 9 blocks: 1 orient: 

L|j=i 



U[1 008] edges: 9 blocks: 1 orient: - 



: 9 blocks: 1 orient: + U[3321 ] edges: 9 blocks: 2 odent: - 



*77 (0)3 7 blinks 



r? 6 



#ts(full) 1 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


-0.500000000 


2 


04 


0.500000000 


0.250000000 


66 


05 


0.903724752 


-0.481821649 


146 


06 


0.500000000 


0.500000000 


929 


07 


0.664068833 


-0.691277271 


2090 


08 


0.686110531 


0.375000000 


7264 


09 


0.362066194 


-0.898703477 


14944 


10 


0.816718427 


-0.036356703 


38465 


11 


1.464474720 


0.897602174 


72218 


12 


0.556148717 


-0.154081387 


154978 


gem: 


dabchef gki jnlmposqrutwv 
kspedumihqabvont jgwcf rl 









U[1016] edges: 9 blocks:! orient:- 






I) 







IS) 



ra 



u3) 




jz: 



U[2411] edges: 9 blocks:! orient: + 






rj 



U[1 548] edges: 9 blocks: 1 orient: 

n 

c: 



U[2957] edges: 9 blocks: 1 orient: - 



h0 v46 mgrw jtbanplkhdvuocf seqi 





*78 (0)5 10 blinks 





r 44 #ts (full) 


17062 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


-0.500000000 


66 


05 


0 . 939130455 


-0.554068341 


146 


06 


0.288675135 


1 . 000000000 


929 


07 


1.232937734 


-0.851997182 


2090 


08 


0 . 844623199 


-0.750000000 


7264 


09 


0.436115768 


0.866870237 


14944 


10 


0 . 881966011 


-0.891863317 


38465 


11 


0.267305715 


0.015043742 


72218 


12 


0.394337567 


0.500000000 


154978 


gem: 


dabcgef jhimklpnorqtsvu 
jsvkdrhgf aecumbqptoinl 





U[1 009] edges: 9 blocks: 1 orient: 



U[1615] edges: 9 blocks:! orient: - 




U[221 5] edges: 9 blocks: 1 orient: - 



U[2298] edges: 9 blocks: 1 orient: - 



U[1476] edges: 9 blocks:! orient:- 



ft S • ft 



U[2118] edges: 9 blocks:! orient:- 
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193 



U[2789] edges: 9 blocks: 1 orient: 4 



< 1 ''© 



U[1042] edges: 9 blocks: 2 orient: 



79 (0) 3 2 blinks 



A 6 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(full) 353 

mod 

0 . 707106781 
0 . 500000000 
0 . 862420669 
0 . 500000000 
0 . 348247882 
0 . 079256334 
0 . 315137246 
0 . 743769410 
0 . 978111216 
0 . 601548235 



theta/pi 

500000000 

750000000 

730853420 

500000000 

316096036 

875000000 

905127529 

461706841 

177415037 

858423697 



#sts 

4 

42 

172 

703 

2404 

7080 

19088 

46437 

105500 

223282 




U[2003] edges: 9 blocks: 2 orient: - 






dab c h e fgki jnilp n o r qt svux w 
® ' hmuedvrwxgtkofbsp jqlcnai 



hO v48 gf q jurathswpcmexnbdiokvl 



U[1051] edges: 9 blocks: 2 orient: 4- U[2005] edges: 9 blocks: 2 orient: 4- U[2943] edges: 9 blocks: 1 orient:- 



'80 (0) 3 8 blinks 



-34 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



i ? #ts(full) 7 

mod 

0.707106781 - 

0.500000000 - 

0.229752921 - 

0.500000000 
0.417906506 - 

0.461939766 
0.664918998 
0.052786405 
641310831 - 



0 



0.790569415 



theta/pi 

■0.500000000 

■0.750000000 

■0.500000000 

0.500000000 

■0.642857143 

0.875000000 

0.011788960 

0.000000000 

■0.759897678 

0.852416382 



#sts 

4 

42 

172 

703 

2404 

7080 

19088 

46437 

105500 

223282 




U[1510] edges: 9 blocks: 3 orient: 4- U[2496] edges: 9 blocks: 1 orient: 4- U[3221] edges: 9 blocks: 2 orient:- 

Q 351 













dabcigaf jhimklonqp 
' jomedlpgknbqcaihf 
hO v34 lfhnibqoek jpdmcag 



U[1634] edges: 9 blocks: 2 orient: 4- U[2757] edges: 9 blocks: 1 orient:- 



81 (0) 3 1 blinks 



r 88 #ts(f u II) 67 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0.707106781 
0.500000000 
0.601500955 
0.500000000 
0.226177023 
0.079256334 
0.847093786 
0.361803399 
0 . 171626081 
0 . 275611854 



theta/pi 
, 500000000 
.750000000 
.700000000 
.500000000 
.277730307 
.125000000 
, 546302725 
. 400000000 
, 089640594 
.888311615 



#sts 

4 

42 

148 

597 

1664 

4616 

10720 

24125 

48980 

96186 




jjft [H : [i^p 



9 blocks: 3 orient: 4- 






Cj 



9 



82 (0)11 4 blinks 



A 4 



#ts(full) 1231 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0.707106781 
0.500000000 
0 . 973248989 
0.288675135 
0 . 615744528 
0 . 844623199 
0 . 618213611 
0 . 947213595 
0.707106781 
0 . 809630852 



theta/pi 
0 . 500000000 
0 . 750000000 
900000000 
000000000 
905400322 
875000000 
972875060 
800000000 
681818182 
822579519 



#sts 

4 

42 

148 

597 

1664 

4616 

10720 

24125 

48980 

96186 



dabcgef jhimklonqpsr 
y ‘ jsopdnlgrabhfmqecik 
hO v38 nhescbmf aq jpgirokld 



dabcgef jhimklonqp 
' jmpedqhgkaifolbcn 
hO v34 mhepqb jfalngikdoc 



U[1056] edges:9 blocks:3 orient:+ U[1 681 ] edges:9 blocks: 2 orient: - 





'83 (0)10 2 blinks 



U[1 059] edges: 9 blocks: 2 orient: 

CLQ 



.38 



#ts(fu!l) 566 



U[1 479] edges: 9 blocks: 4 orient: 4- 

n.r 




— >=h 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0.000000000 
0.382683432 
0.000000000 
0.912870929 
0 . 000000000 
0.398298698 
0.000000000 
0.877596277 
0.000000000 
0.575225494 



0 

0 

0 

-0 

0 

0 

0 

-0 

0 

0 



theta/pi 

000000000 

500000000 

000000000 

.397583618 

000000000 

506423364 

000000000 

807044656 

000000000 

444916998 






#sts 

4 

42 

176 

705 

2184 

6124 

15028 

34213 

71688 

L42038 




U[3031] edges: 9 blocks: 4 orient:- 



ah 






I =n 



dabcgef jhimklonqpsr 
y ' jisedrqgmapobkfnhlc 



hO v38 sfphibkoqg jarmdcenl 



U[1 067] edges: 9 blocks: 2 orient: - 



'84 (0)9 1 blinks 



.44 



#ts (full) 369 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0 . 707106781 
0.500000000 
0.573741760 
0.500000000 
0.327985278 
191341716 
0.707106781 
0.329179607 
0.594569156 
0.438163552 



0 



theta/pi 
.000000000 
, 000000000 
.075632347 
, 500000000 
. 186455300 
, 000000000 
.388888889 
, 151264694 
.252330597 
, 048855427 



#sts 

2 

66 

130 

859 

1588 

5684 

9780 

25405 

41030 

87686 




n 



a 



gem: 



dabcgef jhimklpnorqtsvu 
jsledchgkapfumqitvronb 
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U[1085] edges: 9 blocks: 2 orient: + U[1830] edges: 9 blocks: 1 orient: + U[2382] edges: 9 blocks: 1 orient:- 



85 (0)4 15 blinks 



r 


4° #ts(fu II) 4 

mod 


theta/pi 


#sts 


03 


1.000000000 


0.250000000 


4 


04 


0.707106781 


-0.125000000 


46 


05 


0 . 811393378 


0.074367653 


160 


06 


0.577350269 


-0.333333333 


693 


07 


1.457908291 


-0.035714286 


1916 


08 


0 . 358719468 


0.491586724 


5560 


09 


1.221348368 


-0.539344043 


12820 


10 


0.331406180 


-0.763081267 


29725 


11 


1.606078481 


-0.813924541 


59960 


12 


0 . 314539887 


-0.400716204 


120222 






; i 



-y- 



U[1 119] edges: 9 blocks: 1 orient:- U[1963] edges: 9 blocks: 1 orient:- U[2460] edges: 9 blocks: 1 orient: + 




If q • : 



U[1234] edges: 9 blocks: 1 orient:- U[2194] edges: 9 blocks: 1 orient:- U[2461] edges: 9 blocks: 1 orient: - 



dabcgef jhimklpnorqts 
" ' jmptdohgnrqiblf skace 
hO v40 nekolarmqc jbsf dipthg 



rail Of 




U[2643] edges: 9 blocks: 1 orient: - U[2706] edges: 9 blocks: 1 orient: - 






L T7^ 


1 


l J 


dIo 

r 


cks: 1 


orient: 


r 


D 




l_J 







r 

ri 


"ch. 


F 


1 



'86 (0)4 3 blinks 



U[1 089] edges: 9 blocks: 2 orient: - 

□. 



,38 



#ts(full) 35 






U[2688] edges: 9 blocks: 1 orient: - U[2926] edges: 9 blocks: 2 orient: + 






DA3 






r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


-0.250000000 


4 


04 


0.707106781 


0.125000000 


46 


05 


1 . 019963345 


-0.186918733 


160 


06 


1 . 154700538 


0.000000000 


693 


07 


1 . 947904916 


-0.426523843 


1916 


08 


0.207106781 


-0.687500000 


5560 


09 


1 . 665755046 


-0.559213935 


12820 


10 


0.798557513 


-0.950328337 


29725 


11 


1 .862612149 


-0.859312365 


59960 


12 


1 . 656507451 


0.639868820 


120222 


gem: 


dabcgef jhimklonqpsr 
jiledorgmasnbcqkf hp 





hO v38 lpsnrakocg j f dmhbeqi 




U[1 093] 



87 (1)5 1 blinks 



44 

r ? #ts( partial) 



790 




9 blocks: 1 orient: + 






9 



88 (0)4 1 blinks 



4? 

r? #ts(partial) 



542 



r 


mod 


theta/pi 


#sts 


r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


4 


03 


1 . 000000000 


-0.250000000 


4 


04 


0.000000000 


0.000000000 


72 


04 


0.707106781 


-0 . 875000000 


72 


05 


1.543361918 


-0.875632347 


268 


05 


0.200811416 


0.250000000 


268 


06 


1.000000000 


1 . 000000000 


1257 


06 


0.577350269 


0.333333333 


1257 


07 


1.000000000 


0 . 714285714 


3704 


07 


2 . 177668129 


0.152604097 


3704 


08 


1.000000000 


0 . 750000000 


10976 


08 


2 . 040640478 


-0.300134068 


10976 


09 


1.211573817 


-0.302076113 


26440 


09 


1.215221030 


-0 .801953628 


26440 


10 


2 . 127877827 


-0.110914604 


61625 


10 


0.211145618 


0.000000000 


61625 


11 


1 . 665994406 


0.054088586 


128060 


11 


1 .105043111 


0.302985866 


128060 


12 

gem: 


0.517638090 -0.750000000 

dabcgef jhimklpnorqtsvu 
jonmdltgsaurevbipf qhkc 


256776 


12 

gem: 


2.973565729 0.003730259 

dabcgef jhimklpnosqrut 
mrnedchgpu jtsf qlobaik 


256776 



hO v44 ehosrkupvf jdtmcbgalnqi 



hO v42 rf ikl jqecbphnmtduaosg 



U[1094] edges: 9 blocks: 1 orient: 4 



Ml 



CTIc 



U[1 1 12] edges: 9 blocks: 1 orient: 



'89 (0) 4 3 blinks 



I 9 8 



#ts(full) 2084 



r mod 

03 1.000000000 0 

04 0.707106781 -0 

05 1.019963345 -0 

06 1.154700538 0 

07 0.949910978 0 

08 0.305197887 -0 

09 0.409624152 -0 

10 0.776693149 0 

11 1.679422705 0 

12 1.858454666 -0 



theta/pi 

250000000 

125000000 

286918733 

000000000 

762083364 

903194166 

702529913 

073228221 

873598777 

959632680 



#sts 

4 

42 

160 

637 

1904 

5284 

12772 

28881 

60016 

118422 



npm . dabcgef jhimklpnosqrvtuxw 
" ' j vumdlxgwstoeifqpkarcbnh 



hO v48 tshobrlpgk jiumdcwvexnfqa 




U[1 114] edges: 9 blocks: 1 orient: 4- U[1 961 ] edges: 9 blocks: 1 orient: 4- U[2191] edges: 9 blocks: 1 orient:- 



'90 (1) 



14 blinks 



,44 



#ts(f u II) 15 



r mod 

03 1.000000000 0 

04 1.000000000 1 

05 1.543361918 0 

06 1.000000000 0 

07 0.525851296 -0 

08 1.828427125 0 

09 1.383719197 0 

10 1.433781047 0 

11 1.550796801 0 

12 1.134542674 0 



theta/pi 

000000000 

000000000 

675632347 

000000000 

691114607 

500000000 

358533115 

769146580 

781676072 

843406748 



#sts 

4 

42 

160 

637 

1904 

5284 

12772 

28881 

60016 

118422 




U[1237] edges: 9 blocks: 1 orient: 4- U[2173] edges: 9 blocks: 1 orient:- U[2474] edges: 9 blocks: 1 orient:- 




A 



U[1960] edges: 9 blocks: 1 orient: 4- U[2190] edges: 9 blocks: 1 orient:- U[2646] edges: 9 blocks: 1 orient: 4 



gem: 



dabcgef jhimklpnorqtsvu 
jkoedcqgvapismfbhnrutl 










f— 


D 


i_J 
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U[2683] edges: 9 blocks: 1 orient: - 

~l 

3 - 



U[2826] edges: 9 blocks: 1 orient: - 



^ 1 ]-| pS 



'91 (0) 



6 blinks 



3 



U[2684] edges: 9 blocks: 1 orient: - U[3080] edges: 9 blocks: 2 orient: + 



U[2712] edges: 9 blocks: 1 orient:- 

63j[Sif’ 





if 3 #ts(fu!l) 


12 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.000000000 


34 


05 


0.558532613 


0.181821649 


74 


06 


0.288675135 


0.000000000 


335 


07 


0.470855342 


0.619640598 


722 


08 


0.125683619 


1.000000000 


2020 


09 


1.019651931 


-0.877580883 


3940 


10 


0.311958680 


-0.363643297 


8689 


11 


0.450055422 


-0.299077967 


15446 


12 


0.202757766 


0.160711506 


29406 


gem: 


dabchefgki jnlmqoptrswuvyxBzADC 
knmvdBqihlyxpbAwgoCutec jasDf zr 



hO v60 CuBrpot zqvDkdfneymcAh jxwibgsal 



U[2292] edges: 9 blocks: 1 orient: 4 



: •; gf 



D 



U[3095] edges: 9 blocks: 1 orient: 4 







U[3223] edges: 9 blocks: 1 orient: 4 



u 






'92 (0) 

,50 



19 blinks 
#ts(full) 2 



U[1200] edges: 9 blocks: 1 orient:- 

-B- 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0 . 707106781 
0 . 500000000 
0 . 885491183 
0.288675135 
0 . 533652450 
0 .191341716 
0 . 819766232 
0 . 784094635 
0 . 801810620 
0 . 648594295 



theta/pi 
0 . 000000000 
1 . 000000000 
0 . 951264694 
0 . 000000000 
0.245116252 
0.500000000 
0.290764673 
0 . 097470612 
0 . 640239720 
0 . 883535487 



#sts 

2 

34 

74 

335 

722 

2020 

3940 

8689 

15446 

29406 




U[1475] edges: 9 blocks: 1 orient:- 

[ Tjih 



U[1620] edges: 9 blocks: 1 orient: - 



U[2185] edges: 9 blocks: 1 orient: 4 



S’® 



dabchefgki jmlpnosqrvtuxiflizy 
y ‘ knsrdvmyhlaozb jupxcwqfteig 

hO v52 osmpuqn jbhgkclxdwyvrzif ate 

U[2294] edges: 9 blocks: 1 orient: 4- U[2850] edges: 9 blocks: 1 orient: - 

m 






3 



U[2271] edges: 9 blocks: 1 orient:- 

fa 



U[2753] edges: 9 blocks: 1 orient: 4- ;: 9 blocks: 1 orient: - 



& & ^ e g 




U[31 1 7] edges: 9 blocks: 1 orient: - 



U[3119] edges: 9 blocks: 1 orient:- 

h 



U[2272] edges: 9 blocks: 1 orient: - U[2792] edges: 9 blocks: 1 orient: - U[3098] edges: 9 blocks: 1 orient: 4- 




U[1 194] edges: 9 blocks: 1 orient: 4- 




U[2138] edges: 9 blocks: 1 orient: 4- 




U[2181] edges: 9 blocks: 1 orient: 4- 




U[1 672] edges: 9 blocks: 1 orient: - 




U[2124] edges: 9 blocks: 1 orient: 4- 




U[2140] edges: 9 blocks: 1 orient: 4- 




U[3225] edges: 9 blocks: 1 orient: 4- 




9g3 (0) 3 1 20 blinks 

rf° #ts(f u II) 16 



r mod theta/pi #sts 

03 0.707106781 -0.500000000 2 

04 0.500000000 -0.750000000 34 

05 0.445740326 0.136918733 74 

06 0.500000000 0.500000000 335 

07 0.092518130 0.816278002 722 

08 0.079256334 0.875000000 2020 

09 0.631953261 -0.434513779 3940 

10 0.198684438 0.726162534 8689 

11 0.150028299 -0.724062609 15446 

12 0.616286842 0.535895232 29406 



dab c g e f jhimklpnosqrvtuxwzy 
* ‘ j zpwdslgkybhnmruxvf qcoetai 
hO v52 lnfyscbmro jatgkqpixhdwvzue 



U[1 203] edges: 9 blocks: 1 orient: 4- 




U[1 443] edges: 9 blocks: 1 orient: - 




U[1666] edges: 9 blocks: 1 orient: - 




U[2120] edges: 9 blocks: 1 orient: 4- 




U[2150] edges: 9 blocks: 1 orient: 4- 



kr 


1 


q=h 




j 


L G=^J 



U[2186] edges: 9 blocks:! orient: 4- 




U[1 617] edges: 9 blocks: 1 orient:- U[2142] edges: 9 blocks: 1 orient: 4- U[2200] edges: 9 blocks: 1 orient: - 







U[2252] edges: 9 blocks: 1 orient: 4- 



U[2790] edges: 9 blocks: 1 



orient: - 



U[2905] edges: 9 blocks: 2 orient: - 







U[3107] edges: 9 blocks:! orient: 4- 




U[2295] edges: 9 blocks: 1 orient: 4- 




U[2832] edges: 9 blocks: 1 orient: - 




U[3075] edges: 9 blocks: 1 orient: - 




U[3226] edges: 9 



blocks: 1 orient: 4- 




U[2635] edges: 9 blocks: 2 orient: - 






U[2857] edges: 9 blocks: 1 orient: - 




U[3101] edges: 9 blocks:! orient: 4- 
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94 (0) 3 3 blinks 



.54 



#ts(f u II) 7889 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


-0.500000000 


2 


04 


0.500000000 


0.250000000 


34 


05 


0.521184665 


0.983429989 


70 


06 


0 . 500000000 


0.500000000 


319 


07 


0.642089719 


-0.878480267 


658 


08 


0 . 303427098 


0.375000000 


1816 


09 


0 . 920490498 


-0.851836084 


3496 


10 


0.271633455 


-0.966859979 


7561 


11 


0 . 729540393 


0.567084630 


13414 


12 


0.975503071 


-0 . 414522883 


25114 




9 



95 (0) 



1 blinks 



I9 6 #ts(partial) 



U[2263] edges: 9 blocks: 1 orient: - 



dabchef gki jnlmposqrutxvwAyz 
=1 ' kvnpdoqihswuzcmegyxbAta jrf 1 
hO v54 mqxwriAtnelkayubp jhsvozcf dg 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0.707106781 
0.500000000 
0.305141982 
0.288675135 
0 . 856458771 
0.508367052 
0 . 682428833 
0 . 093111629 
0.755030942 
0 . 852381874 



420 

theta/pi 
0.000000000 
1.000000000 
0 . 145931659 
0.000000000 
0 . 756937915 
0 . 500000000 
0 . 733665474 
0.291863317 
0 . 634971543 
0 . 733036600 



#sts 

2 

34 

70 

319 

658 

1816 

3496 

7561 

13414 

25114 



±!d 



dab c g e f jhi m klp n °sq rv t uxwz yBA 
® ' joumdAxgwrtievyqpaksczBhbnf 1 



hO v56 tvrowbupyx jgnmdAiBealf skqhzc 



U[1223] edges: 9 blocks: 2 orient: + 



m 



rfhl 



ffl- 



U[2908] edges: 9 blocks: 2 orient: - 




U[3068] edges: 9 blocks: 1 orient: - 






96 (0) 3 9 blinks 



.42 



#ts(full) 76 



U[1227] edges: 9 blocks: 2 orient: + 

SP 



r 


mod 


theta/pi 


tsts 


03 


0 . 707106781 


-0.500000000 


2 


04 


0.500000000 


-0.750000000 


34 


05 


0 . 493730098 


-0.554068341 


70 


06 


0.500000000 


0.500000000 


319 


07 


0.598542243 


0.589087715 


658 


08 


0 .461939766 


-0 . 125000000 


1816 


09 


0 .466959541 


-0 . 804224028 


3496 


10 


0.243769410 


0 . 108136683 


7561 


11 


0 . 420630300 


-0 . 617148037 


13414 


12 


0.570930726 


0.712566479 


25114 


gem: 


dabchef gki jnlmqops rut 
klqrdsmihuabtonf cepg j 






U[2655] edges: 9 blocks: 1 orient: - 

dr 



U[1792] edges: 9 blocks: 1 orient: + 



hO v42 ueim jarlnbhkpcsdgqtof 



97 (0) 7 5 blinks 



r^ 6 #ts(full) 4 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0 . 707106781 
0 . 500000000 
0 . 601500955 
0.288675135 
0 . 707106781 
1 . 115221249 
0 . 356145927 
0 . 361803399 
0 . 144846489 
0 .714957726 



theta/pi 
-0.500000000 
0.750000000 
-0.500000000 
0 . 000000000 
-0 . 928571429 
0 . 125000000 
-0 . 961569382 
0 . 000000000 
0 . 897451897 
0 . 845511799 



#sts 

2 

34 

70 

319 

658 

1816 

3496 

7561 

13414 

25114 





U[2748] edges: 9 blocks: 2 onent:- 

1 

JD 




U[1 789] edges: 9 blocks: 1 onent: 

[ 




3 



U[1481] edges: 9 blocks: 4 orient: + U[2864] edges: 9 blocks: 2 orient:- 

Cl. 



dabchef gki jmlpnorq 
® ' kofedcnihgm jrlbqpa 
hO v36 np jlomkbf cgqiarhde 







ce© 



EFF 



U[1486] edges: 9 blocks: 4 orient:- 



*98 (0) 



2 blinks 



i9 2 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(f u II) 6892 

mod 

0.707106781 
0.500000000 
0.721222998 
0.288675135 
0 . 443724355 
0.349854384 
0 . 182397977 
0.520162612 
0.636383056 
0 . 428735677 



U[1 229] edges: 9 blocks: 2 orient: 

Q -@7I 



theta/pi 

000000000 

000000000 

963081267 

000000000 

370359264 

500000000 

154877706 

073837466 

830983984 

735131180 



#sts 

2 

66 

130 

859 

1588 

5684 

9780 

25405 

41030 

87686 









9 



99 (1)5 4 blinks 



r? 4 



U[2941] edges: 9 blocks: 1 orient: 

n 



r 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(f u II) 1280 

mod 

1 . 000000000 
0 . 000000000 
0.381966011 
1 . 000000000 
1 .168189019 
0 .414213562 
1 . 053074939 
0.507300910 
0 . 916273108 
0.267949192 



0 . 

0 . 

0. 

1. 

-0 . 

0. 

0. 

0. 

0. 

-0 . 



theta/pi 

000000000 

000000000 

800000000 

000000000 

703862765 

250000000 

780604382 

254068341 

580551594 

500000000 



tsts 

4 

38 

144 

593 

1732 

4964 

11780 

27245 

55864 

112002 



dabchef gki jnlmqoptrsvuxwzyBA 
^ ' nqf edcvphrwkytsiuBoabgzAxlm j 
hO v56 vxgko jybAzmtsenwrqdlpauhBf ic 



_ pm . dabcgef jhimklpnorqtsvu 
" ' gvnqdhmf rp jtaiukecolsb 



hO v44 egosakiqbvrdtmchpulnf j 



U[1 231 ] edges: 9 blocks: 1 orient: + U[2977] edges: 9 blocks:1 orient: 




9i 



U[1241] edges: 9 blocks: 1 orient:- 



00 ( 0 ) 



4 blinks 



,52 



U[2102] edges: 9 blocks: 1 orient: - 




03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



i ? #ts(full) 2 

mod 

.707106781 
. 500000000 
.219149851 
.288675135 
.755306871 
. 508367052 
. 520045581 
.048026657 
0.298090234 
0.292470011 



theta/pi 

000000000 

000000000 

875632347 

000000000 

530240634 

000000000 

811520780 

248735306 

.284172958 

108850403 



#sts 

2 

34 

82 

379 

838 

2428 

4732 

10741 

18994 

36910 




U[1 552] edges: 9 blocks: 1 orient: - 

-R - 




U[2177] edges: 9 blocks: 1 orient: + 



gem: 



eabcdif ghl jkomnrpqustxvwzy 
lqwzfedt jimrkhsoxapnyucbvg 



v m 
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U[2677] edges: 9 blocks: 1 orient: + 




rl 



U[1245] edges: 9 blocks: 1 orient: 



U[1614] edges: 9 blocks:! orient:- 



101 (0)5 18 blinks 





rf #ts(full) 2 






r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


2 


04 


0.500000000 


-0.500000000 


34 


05 


0.270090757 


-0 . 100000000 


82 


06 


0.288675135 


1 . 000000000 


379 


07 


0 . 182528287 


-0 . 679459907 


838 


08 


0 .461939766 


0.250000000 


2428 


09 


0 . 607432833 


0.528627227 


4732 


10 


0 . 072949017 


0.200000000 


10741 


11 


0 . 440032924 


0.753677456 


18994 


12 


0 . 904316801 


0.547331864 


36910 




U[1266] edges: 9 blocks:! orient:- U[1663] edges: 9 blocks:! orient:- 




nn r 



[to 



tor] 



dabcgef jhimklonqpsrut 
® ‘ jqledshgtoirpmanbcukf 



U[1556] edges: 9 blocks:! orient:- 

R- 



h0 v42 tg jkamsrlpuqohf cinbed 



U[21 16] edges: 9 blocks:! orient: + U[2726] edges: 9 blocks: 3 orient: + U[2788] edges: 9 blocks:! orient: 







U[1721] edges: 9 blocks:! orient:- 






& 



U[21 79] edges: 9 blocks: 1 orient: + U[2736] edges: 9 blocks: 2 orient: + U[2853] edges: 9 blocks: 1 orient: - 



U[3055] edges: 9 blocks: 2 orient: - 

m Tto: 




U[2480] edges: 9 blocks: 1 orient: - 



16 blinks 



L 



r 


r 48 #ts (full) 1 

mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


1 . 000000000 


34 


05 


0.533005286 


-0.830853420 


82 


06 


0.288675135 


0.000000000 


379 


07 


0.507408335 


0.320817438 


838 


08 


0.574025149 


0.500000000 


2428 


09 


0 .581059498 


0.579124963 


4732 


10 


0.284094635 


-0.338293159 


10741 


11 


0.079682095 


0.256956790 


18994 


12 


0.102080957 


-0.687167042 


36910 


gem: 


dabcgef jhimklpnosqrutwvyx 
jpumdwygnactvixbof lskerqh 





[1 



U[1 255] edges: 9 blocks: 1 orient: - 



U[1710] edges: 9 blocks:! orient: + U[2680] edges: 9 blocks:! orient:- 



GgpBk] ® ft 



U[1561] edges: 9 blocks:! orient:- 

ton 



U[2180] edges: 9 blocks:! orient: + U[ ges: 9 blocks:! orient: 



h0 v50 ltvoxiapuy jgnmdrwhcqf sbek 



U[2733] edges: 9 blocks: 2 orient:- U[2961] edges: 9 blocks:! orient:- 












L_ 






L 




Z3 


L_j 





U[2783] edges: 9 blocks:! orient: + U[3016] edges: 9 blocks:! orient:- 

4? 



si 



q^q 



q 



e- 



i 




U[2851] edges: 9 blocks:! orient:- U[3041] edges: 9 blocks: 2 orient:- 



©-Sm 



9 103 


(0) 5 1 3 blinks 








r 84 #ts(f u II) 7 






r 


mod 


theta/pi 


#sts 


03 


0 .707106781 


0.000000000 


2 


04 


0.500000000 


-0.500000000 


34 


05 


0 .416847788 


-0.775632347 


82 


06 


0.288675135 


1.000000000 


379 


07 


0.387831471 


0.876109901 


838 


08 


0.237769002 


0.250000000 


2428 


09 


0 . 031049844 


-0.960764084 


4732 


10 


0 . 173762079 


-0 . 448735306 


10741 


11 


0.501292607 


-0.017060242 


18994 


12 


0.329085660 


0.312287643 


36910 


gem: 


dabchef gki jnlmposqrvtuxwzyBA 


k jledrvBhmasbwntpf cqozuAxgy 


i 



h0 v56 trxgwincf olkAdvsebzymBqhapu j 



U[1251] edges: 9 blocks:! orient: + 



'• 5 K 



U[1 706] edges: 9 blocks: 1 orient: + 






ra 






U[2781] edges: 9 blocks:! orient:-*- 



i : tlflfh 



CD 

O 


(0) 9 1 4 blinks 








r 80 #ts(full) 2 






r 


mod 


theta/pi 


#sts 


03 


0 .707106781 


0 . 000000000 


2 


04 


0 . 500000000 


1 . 000000000 


34 


05 


0 . 407505394 


0 . 734341190 


82 


06 


0 . 500000000 


-0.500000000 


379 


07 


0 . 940578933 


-0.221509502 


838 


08 


0 . 574025149 


0.500000000 


2428 


09 


0 . 501584178 


0 .487914522 


4732 


10 


0 .166060646 


0.531317619 


10741 


11 


0 .565209506 


-0 .801291897 


18994 


12 


0 . 624041998 


0 .811654474 


36910 


gem: 


dabchef gki jnlmqops rut wvyx 
krpedcuihwys jtnfbqxovgmla 





U[1258] edges: 9 blocks:! orient: + U[3054] edges: 9 blocks: 2 orient:- 



[ft] ..!• -to) 



U[1 71 1 ] edges: 9 blocks:! orient: + 



S] 



U[2782] edges: 9 blocks: ! orient: - 



fSTr 



lb=l 

jZll 






198 
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y 105 (0) 5 1 10 blinks 

4 8 #ts(f u II) 6904 

r mod theta/pi 

03 0.707106781 0.000000000 

04 0.500000000 -0.500000000 

05 0.674473890 -0.824367653 

06 0.288675135 1.000000000 

07 0.439513355 0.880313964 

08 0.079256334 0.250000000 

09 0.138728663 0.044504251 

10 0.454915028 -0.351264694 

11 0.676625972 0.045431633 

12 0.198687476 0.127285205 

dabcgef jhimklpnosqrvtuxw 
9 ' musrdqxgnk jpaiwvbecof 1th 

hO v48 to juckvnlxswhmbqpaf rdgie 



U[1 264] edges: 9 blocks: 1 orient: - 



U[1454] edges:9 blocks: 1 orient:- U[2016] edges: 9 blocks: 1 orient: ■ 



#sts 

2 

34 

82 

379 

838 

2428 

4732 

10741 

18994 

36910 




U[2268] edges: 9 blocks: 1 orient: - 



Jed 



U[3065] edges: 9 blocks: 1 orient: - 



yi06 (0) 5 1 7 blinks 

r 82 #ts(partial) 

r mod 

03 0.707106781 

04 0.500000000 - 

05 0.437016024 - 

06 0.288675135 

07 0.820274676 

08 0.303427098 

09 0.713588490 

10 0.190983006 - 

11 0.445372699 

12 0.341799623 - 



U[1 31 9] edges: 9 blocks: 2 orient: - 



368 

theta/pi 
0 . 000000000 
0.500000000 
0.700000000 
1 . 000000000 
0 . 052370506 
0.250000000 
0 . 023354971 
0 . 600000000 
0 . 859693708 
0 . 679853662 



#sts 

2 

66 

130 

859 

1588 

5684 

9780 

25405 

41030 

87686 



pi 

U[1 790] edges: 9 blocks: 1 orier 

•<?' 



dabchef gki jnlmposqrvtuxwzy 
y ‘ kmzwdxquhtn jbavgpf lsioeyrc 
hO v52 q jpvrzuklbwigontxehcmysadf 



U[1807] edges: 9 blocks: 1 orient:- 



9, 



07 (0) 3 1 1 blinks 

r 86 #ts(partial) 



356 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


-0.500000000 


2 


04 


0 . 500000000 


0.250000000 


66 


05 


0 . 659357578 


-0.565658810 


130 


06 


0 . 500000000 


0.500000000 


859 


07 


0 . 608148883 


0 .890888961 


1588 


08 


1 . 003135866 


0.375000000 


5684 


09 


1 . 072479696 


-0 . 646494052 


9780 


10 


0 . 434752416 


0 . 131317619 


25405 


11 


0.574894724 


0 . 905404102 


41030 


12 


0 . 616286842 


0.240727997 


87686 


gem: 


dabchef gki jnlmqopsrutwvzxyBA 
hAxidkBaevuszonytq jrf lcwbmpg 




hO v56 jugf nocwhxqkpsdBlAezbtyaivrm 

U[1 355] edges: 9 blocks: 3 orient: - 



^108 


(0) 6 5 blinks 








r 86 #ts(f u II) 30 






r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.382683432 - 


-0.750000000 


42 


05 


0.000000000 


0.000000000 


148 


06 


0.707106781 - 


-0.250000000 


597 


07 


0.000000000 


0.000000000 


1664 


08 


0.287265358 - 


-0 . 125000000 


4616 


09 


0.000000000 


0.000000000 


10720 


10 


1.071080574 


0.554599790 


24125 


11 


0.000000000 


0.000000000 


48980 


12 


0.207106781 - 


-0.875000000 


96186 


gem: 


dabcgef jhimklpnorq 
jrmedcognabqf ihlpk 




hO v36 qlif odcpgk jbamrhne 




y 109 


(0) 6 1 1 blinks 








rf- #ts (full) 1314 




r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.382683432 - 


-0.750000000 


42 


05 


0.000000000 


0.000000000 


148 


06 


0.707106781 - 


-0.250000000 


597 


07 


0.000000000 


0.000000000 


1664 


08 


0 . 698211993 


0.911923021 


4616 


09 


0.000000000 


0.000000000 


10720 


10 


0.216719089 


0.302155969 


24125 


11 


0.000000000 


0.000000000 


48980 


12 


0.353773305 - 


-0 . 136224103 


96186 


gem: 


dabcgef jhimklpnosqrut 
jlredctgnapbimqsoukhf 






U[2357] edges: 9 blocks: 2 orient: - 

Cl 



mm 




U[2329] edges: 9 blocks: 1 orient: + 




lEHo 

JJrLl 



U[1 357] edges: 9 blocks: 3 orient: - 




■m 



U[1857] edges: 9 blocks: 1 orient: + 

lie 3 




Ltl- 

U[1883] edges: 9 blocks: 1 orient:- 

let 




U[2675] edges: 9 blocks: 1 orient: - 
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110 (0)6 4 blinks 



U[1 360] edges: 9 blocks: 3 orient: - 

OTr. 



rf- #ts(f u II) 2 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.923879532 


-0.250000000 


42 


05 


0.000000000 


0.000000000 


148 


06 


0 . 707106781 


-0.750000000 


597 


07 


0.000000000 


0.000000000 


1664 


08 


0 . 587937801 


-0.875000000 


4616 


09 


0 . 000000000 


0.000000000 


10720 


10 


1.027696142 


0 . 480312683 


24125 


11 


0.000000000 


0.000000000 


48980 


12 


0.866025404 


-0.125000000 


96186 




L 






U[2862] edges: 9 blocks: 3 orient: - 

CLO 





U[2077] edges: 9 blocks: 3 orient: - 



fiii 



U[2349] edges: 9 blocks: 2 orient: 

R 



dabcgef jhimklpno 
■ jpmedchglnbof aik 
hO v32 oligchdpek jbnmaf 



m 



! <r-h 

TIED 



U[1 367] edges: 9 blocks: 1 orient: - 



111 (0)9 2 blinks 



.50 



i, #ts (full) 16 

mod 

0.707106781 
0.500000000 
0.407505394 
0.500000000 
0.470386173 
0.415512481 
0.527905174 
0 .166060646 
0.198473994 
0.635497309 
eabcdhf gki jnlmporqtsvuywx 
=1 ' hnqxfewkgosvjrmypbautlidc 

hO v50 q jgyxnuihbrkeswf alpmcovtd 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



theta/pi 

000000000 

000000000 

065658810 

500000000 

499390308 

000000000 

137557362 

131317619 

304013785 

102416382 



#sts 

2 

34 

70 

319 

658 

1816 

3496 

7561 

13414 

25114 



23 



TTI 



9n; 



J 



(0)3 

.52 



6 blinks 



U[2844] 




9 blocks: 1 orient: + 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(full) 12 

mod 
707106781 
500000000 
659357578 
500000000 
479972316 
303427098 
758846336 
434752416 
951726811 



0.704155434 



theta/pi 
.500000000 
. 250000000 
.165658810 
.500000000 
.040515544 
.375000000 
. 125312257 
. 668682381 
.509284632 
.219672871 



#sts 

2 

34 

70 

319 

658 

1816 

3496 

7561 

13414 

25114 



dabchef gki jnlmqopsrutxvwzy 
" ' k jwydtnihmarqglxbof szucpev 



hO v52 msx jplkzfnciodaeuqvyrbtgwh 



U[1 368] edges: 9 blocks: 1 orient: + U[2969] edges: 9 blocks: 1 orient:- 







9n 



U[1371] edges: 9 blocks: 1 orient:- 



3 (0) 9 1 blinks 



,62 



U[2845] edges: 9 blocks: 1 orient: + U[3057] edges: 9 blocks: 2 orient: - 

3T1 







U[2865] edges: 9 blocks: 2 orient: + U[3217] edges: 9 blocks: 1 orient: + 



D0 Lr@g 



ffeiD 







03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(partial) 601 

theta/pi 
0.000000000 
1.000000000 
0.720655987 
0.500000000 
0.266068303 
0.500000000 
0.453921945 
0.558688026 
0.060252228 
0.795227552 -0.877285205 



mod 

0.707106781 
0.500000000 
0.676651102 
0.500000000 
0.979531220 
0.191341716 
1 . 146895383 
0.457856714 
318669577 



0 



#sts 

2 

34 

70 

319 

658 

1816 

3496 

7561 

13414 

25114 




dabchef gki jnlmqoptrsvuywxAzCBED 
^ ‘ kEwedvlihgt j f AnzrqBacyuCmxoDpsb 
hO v62 qhmDpkuCErfxcbdeavwgt jAiBysznol 



9n 



4 (0) 5 4 blinks 



r?° 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(f u II) 707 

mod 

0.707106781 
0.500000000 
0.977197538 
0.288675135 
0.940337163 
1.385819299 
1.553760363 
0.954915028 
1.899053096 
1.055485780 



U[1373] edges: 9 blocks: 1 orient: + U[2984] edges: 9 blocks: 1 orient:- 

[O 



theta/pi 
, 000000000 
, 500000000 
, 100000000 
, 000000000 
.785409299 
.250000000 
. 418168821 
.200000000 
, 100497924 
.256037843 



#sts 

2 

34 

70 

319 

658 

1816 

3496 

7561 

13414 

25114 




£3 



U[1 659] edges: 9 blocks: 1 orient: + 



dabchef gli jknmporqtswuvyx 
® ‘ humpdy j vnwxtlbsekorciagqf 



hO v50 syqfudoihmbvrgncp jaetlxwk 



fgs] J 



Eb 



Izr 



U[1379] edges: 9 blocks: 2 orient:- 



'115 (0)4 3 blinks 



.46 



#ts(full) 9 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

1.000000000 

0.707106781 

2.427844145 

0.577350269 

2.691199208 

2.724256389 

2.021010173 

4.971162960 

1.480658934 

4.978500660 



theta/pi 
0.250000000 
-0.625000000 
-0.450000000 
-0.333333333 
0.954943398 
-0.888760100 
0 . 214242354 
0.431257745 
0.651644480 
-0.275012268 



#sts 

4 

46 

160 

693 

1916 

5560 

12820 

29725 

59960 

120222 




cd 

U[1 890] edges: 9 blocks: 1 orient: 







U[3384] edges: 9 blocks: 2 orient: - 



dabchefgki jmiQnirpqtsviaxw 
® kpuwdxmihlaqgvbo j f retries 
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U[1 380] edges: 9 blocks: 2 orient: - 



^116 


(0)4 1 blinks 








r^° #ts(partial) 


905 




r 


mod 


theta/pi 


#sts 


03 


1.000000000 - 


■0.250000000 


4 


04 


0.707106781 


0.125000000 


46 


05 


1.849943576 - 


■0.317079923 


160 


06 


0.577350269 


0.333333333 


693 


07 


2.776256795 - 


■0.195314919 


1916 


08 


0.649286435 - 


■0.407718179 


5560 


09 


4.292555538 - 


■0.342044098 


12820 


10 


3.537383539 - 


■0.768578374 


29725 


11 


2.810921732 - 


■0.499663716 


59960 


12 


4.559108336 - 


■0.969791948 


120222 


gem: 


dabcgef jhimklpnosqrutwvyx 
jvspdotgrachumf ebyklnqxwi 





fpD 



Sd 



9-117 



( 0 ) 



1 blinks 



r? 6 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(partial) 

mod 

0.707106781 
0.500000000 
0.721222998 
0.288675135 
0.270927115 - 

0.349854384 
0.343706491 
0.520162612 - 

0.460650972 - 

0.825249981 - 



604 

theta/pi 
0.000000000 
0.000000000 
0 .163081267 
0.000000000 
0 .494655207 
1.000000000 
0.220825926 
0 . 326162534 
0 . 564461072 
0 . 146275019 



#sts 

4 

72 

268 

1257 

3704 

10976 

26440 

61625 

128060 

256776 



hO v50 Itiysavmco jfxgwqpburenkhd 



npm . dabcgef jhimklpnosqrutwv 
® ' jvuedlograpf cmhkbwtsnqi 



hO v46 rghmaoicbt jnvwuqpedkf si 



U[1424] edges: 9 blocks: 1 orient: + 



& 



P 



U[1425] edges: 9 blocks:1 orient:- 



'118 (0)3 2 blinks 



.40 



#ts(full) 1 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0 . 707106781 
0 . 500000000 
0 . 141995114 
0 .866025404 
0 . 748757834 
0 . 574025149 
0.234325518 
0 . 020162612 
0 . 182357329 
0 . 895233401 



theta/pi 
0 . 000000000 
0 . 000000000 
0 . 000000000 
0 . 000000000 
-0 . 134383415 
0 . 000000000 
-0 . 666666667 
0 . 000000000 
0 . 175477954 
-0 . 134073673 



#sts 

4 

72 

268 

1257 

3704 

10976 

26440 

61625 

128060 

256776 






p 



U[3040] edges: 9 blocks: 1 orient: - 



• EP [Ml 



dabchefgki jnlmporqts 
® ' kqsedcoihnmgr jltpafb 



hO v40 qgm joibrntlkcf shaped 



U[1 428] edges: 9 blocks: 1 orient: - 



" 1 1 9 (0)3 5 blinks 



r? 6 



#ts(full) 2 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


72 


05 


0.371748034 


0.200000000 


268 


06 


0.866025404 


0.000000000 


1257 


07 


0.770142225 


0.067203793 


3704 


08 


0.732537816 


0.000000000 


10976 


09 


0.124682004 


0.888888889 


26440 


10 


0.138196601 


-0.400000000 


61625 


11 


0.206831122 


0.163761201 


128060 


12 


0.344136804 


-0.127285205 


256776 


gem: 


dabcgef jhimklpnorq 
jpmrdlhgf noiqakbce 








U[3038] edges: 9 blocks: 1 orient: - 

pi 



-i- 



U[2130] edges: 9 blocks:1 orient:- U[3090] edges: 9 blocks:! orient:- 




Cl 



CB 






§} • &F# 



U[2243] edges: 9 blocks: 1 orient: - 



hO v36 pohmibrceg jqdlf ank 






U[1 429] edges: 9 blocks: 1 orient: - 



'120 (0) 3 2 blinks 



rf #ts(fu II) 1 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0.707106781 
0.500000000 
0.251852184 
0.500000000 
0 . 577799334 
0 . 144914431 
0 . 119796837 
0.063429523 
0.765388933 
0 . 784902329 



theta/pi 

-0.500000000 

0.250000000 

0.965658810 

0.500000000 

0.510981805 

0.375000000 

-0.699338324 

-0.931317619 

0.652162014 

-0.297226098 



#sts 

2 

34 

74 

335 

722 

2020 

3940 

8689 

15446 

29406 



V" &LJ. 



9, 



21 (0) 



3 blinks 



i, 2 #ts(full) 4 



U[1 451 ] edges: 9 blocks: 1 orient: + 




03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0.707106781 
0.500000000 
0.219149851 
0.288675135 
0 . 622363437 
0.349854384 
0.527831488 
0 . 048026657 
0.579671906 
0 . 874348881 



theta/pi 
0.000000000 
1.000000000 
-0.075632347 
0.000000000 
-0.626079932 
-0.500000000 
0 . 477942100 
0 . 151264694 
0.808161774 
-0.986927388 



#sts 

2 

34 

74 

335 

722 

2020 

3940 

8689 

15446 

29406 



dabchef gli jknmqoptrswuvzxyCABED 
9 ' hEzedyisnf AoltmCvqagDrBw jckxpub 
hO v62 npfEsBoqhamvw jgbidzutlkrDCyceAx 



_ pm . eabcdifghl jkomnrpqustxvwzy 
9 ‘ Inwgfedzriuokxays jqvmtpbch 



hO v52 uinyltvpbwf srchogzekaq jdxm 



U[1 432] edges: 9 blocks:! orient: + 




122 (0) 3 4 blinks 





r® 4 #ts(full) 


14 




r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


-0.500000000 


2 


04 


0.500000000 


-0.750000000 


34 


05 


0 . 587011475 


0 . 728007122 


82 


06 


0 . 500000000 


0.500000000 


379 


07 


0 . 443518390 


-0 . 878071379 


838 


08 


0 . 686110531 


-0 . 125000000 


2428 


09 


0 . 150758159 


-0 . 706211732 


4732 


10 


0.344582472 


-0 . 456014245 


10741 


11 


0 . 508037201 


-0 . 855155686 


18994 


12 


0 . 107480158 


-0 . 156593252 


36910 


gem: 


dabchef gli jknmqoptrsvuywxAz 
hAiedpuxqzvmlrntcokfys jagwb 





U[1442] edges: 9 blocks:! orient: + U[3073] edges: 9 blocks:! orient: 

SB 



@?(iS 



p 

44 



U[2198] edges: 9 blocks:! orient:- 



Ep 






U[2856] edges: 9 blocks: 1 orient: - 



. • Pth 
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201 



9 1 



23 (1) 



2 blinks 



i? #ts(full) 1884 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


4 


04 


0.000000000 


0.000000000 


72 


05 


0 . 726542528 


-0.700000000 


268 


06 


0.000000000 


0.000000000 


1257 


07 


0 . 782077483 


0.222269693 


3704 


08 


0 . 414213562 


-0.250000000 


10976 


09 


0 . 994158976 


-0.388888889 


26440 


10 


1.121318070 


-0.424367653 


61625 


11 


0.801614021 


-0.631554794 


128060 


12 


0.779548045 


-0.388311615 


256776 



dabchefgki jnlmporqtsvuxw 
" ‘ kwnedcvihoarpsxgblfutmq j 
hO v48 fvitludxpbekhqncowrga j sm 



U[1 446] edges: 9 blocks: 1 orient: + 




U[1 824] edges: 9 blocks: 1 orient: + 




i?i24 


(0) 1 blinks 








r®° #ts(f u II) 2 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


42 


05 


0 . 634136124 


-0.842016670 


148 


06 


0.288675135 


0.000000000 


597 


07 


0 . 405025765 


-0.030759908 


1664 


08 


1.273733916 


0.000000000 


4616 


09 


0 . 821528456 


-0.177026154 


10720 


10 


0 . 402128624 


-0.315966660 


24125 


11 


0 . 630351343 


-0.351387232 


48980 


12 


1.575407565 


-0.116147897 


96186 


gem: 


dabcgef jhimklpnosqrutwvyx 
joredcxgkapyumwilfvsntbhq 





hO v50 lsehcbywgt jnvakqpuf oxmdri 



U[1 458] edges: 9 blocks: 1 orient: + 


9 125 


(0) 1 blinks 

r® 2 #ts(full) 27 






=Ad| l 






. J L_| 




mod 

0 .707106781 


theta/pi 

0.000000000 


#sts 

2 




03 




04 


0 . 500000000 


1 . 000000000 


34 




05 


0 . 822620061 


0 . 644778926 


70 




06 


0.288675135 


0 . 000000000 


319 




07 


0.693937186 - 


0 . 091603978 


658 




08 


0 .191341716 


0 . 500000000 


1816 




09 


0 . 678127866 


0 . 620105881 


3496 




10 


0 . 676703764 


0 .710442147 


7561 




11 


1.029667938 - 


0 .887783113 


13414 




12 


0.674304208 - 


0 . 652817568 


25114 




gem: 


dabchef gki jnlmqopsrvtuywxAzCBED 
hgxkdEqacrDf j onvBmt swAuiCypbzel 



hO v62 jvf xncuzhCskEydwDqlBgbmoeitAarp 



U[1461] edges: 9 blocks: 1 orient: + 




9 1 



26 (0) 



5 blinks 



r 


rf #ts (full) 1 

mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


42 


05 


0 . 141995114 


-0.200000000 


176 


06 


0.288675135 


0.000000000 


705 


07 


0.314455055 


-0.481345143 


2184 


08 


0 .191341716 


1 . 000000000 


6124 


09 


0.095251192 


0.892177536 


15028 


10 


0.020162612 


0.400000001 


34213 


11 


0.301979940 


-0.138824522 


71688 


12 


0.999011926 


-0.074618671 


142038 


dabchefgki jmlpnorqtsvuxw 
® ' hupxdqk jnvgbimftowrclase 
hO v48 wsvlmcrihpdkegaxunbqtf o j 





U[1 466] edges: 9 blocks: 1 orient: + 




U[2233] edges: 9 blocks: 1 orient: + 




U[1 563] edges: 9 blocks: 1 orient: + 




U[2866] edges: 9 blocks: 1 orient: + 




U[1738] edges: 9 



blocks: 1 orient: + 




9 1 



27 (0) 



16 blinks 





rf #ts(f u II) 1 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


42 


05 


0.573741760 


0.675632347 


176 


06 


0.288675135 


0.000000000 


705 


07 


0.302368913 


0.302547636 


2184 


08 


0.191341716 


0.000000000 


6124 


09 


0.446412923 


0.398777273 


15028 


10 


0.329179607 


0.648735306 


34213 


11 


0.753386966 


0.349720505 


71688 


12 


1.092784174 


0.151271810 


142038 


gem: 


eabcdif ghl jkomnqpsrut 
is juf etmqorhlgckapbnd 





hO v42 k jhpnuqcbiasf rdogetlm 



U[1 469] edges: 9 blocks: 1 orient: + 





U[2805] edges: 9 




blocks: 1 orient: + 




U[3094] edges: 9 

r '<2 



blocks: 1 orient: + 




U[3357] edges: 9 blocks: 2 orient: - 




U[2868] edges: 9 

( 53 , 



blocks: 1 orient: + 




U[3104] edges: 9 



blocks: 2 orient: - 





U[3000] edges: 9 blocks: 1 orient: - 



&Q 




U[3218] edges: 9 







U[21 35] edges: 9 



blocks: 1 orient: + 



U[2505] edges: 9 blocks: 1 orient: + 




U[2203] edges: 9 



blocks: 2 orient: - 



U[2763] edges: 9 blocks: 1 orient: - 





U[2237] edges: 9 



blocks: 1 orient: + 




U[2800] edges: 9 blocks: 2 orient: - 
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CO 

CM 

7 ) 


(0)3 6 blinks 








r 88 #ts(f u II) 2 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


-0.500000000 


2 


04 


0.500000000 


-0.750000000 


34 


05 


0.547263648 


0.300000000 


74 


06 


0.500000000 


0.500000000 


335 


07 


1 . 173773800 


-0.743060031 


722 


08 


0.237769002 


0.875000000 


2020 


09 


0 . 454055849 


-0.279103222 


3940 


10 


0.299497500 


0.400000000 


8689 


11 


0.670224239 


-0.785829873 


15446 


12 


0.726132972 


0.488870328 


29406 


gem: 


dabchef gki jnlmqoptrswuvyxAzDBC 
hnzDdpvutqlkByswCaoirgfmbcxA je 



h0 v60 CBrvkmbihxuqswnctpf leAo jDydgaz 



U[1474] edges: 9 

: 3 d 



blocks: 1 orient: + 




U[2296] edges: 9 blocks: 1 orient: - 




U[2212] 



blocks: 1 orient: - 



U[3116] edges: 9 



blocks: 1 orient: + 





U[2269] edges: 9 blocks: 1 orient: + 




U[3118] edges: 9 blocks: 1 orient: + 




9 129 (0) 5 1 1 blinks 



#ts(partial) 240 



r mod 

03 0.707106781 

04 0.500000000 

05 0.707106781 

06 0.288675135 

07 0.128706231 

08 0.461939766 

09 1.336733944 

10 0.500000000 

11 0.874150037 

12 0.714957726 



theta/pi #sts 
0.000000000 2 

0.500000000 66 

0.100000000 130 

1.000000000 859 

0.714285714 1588 

0.750000000 5684 

0.333333333 9780 

-0.200000000 25405 

-0.229293735 41030 

-0.904488201 87686 



U[1 483] edges: 9 blocks: 3 orient: + 




^130 


(0) 3 2 blinks 




r 


i 8 #ts(f u II) 5 


r 




mod 


03 


0 


.707106781 


04 


0 


.500000000 


05 


0 


.493730098 


06 


0 


.500000000 


07 


0 


. 897862870 


08 


0 


. 079256334 


09 


0 


.256902236 


10 


0 


.243769410 


11 


0 


. 470513827 


12 


0 


. 094734345 



theta/pi 


#sts 


-0.500000000 


2 


-0.750000000 


66 


0.354068341 


130 


0.500000000 


859 


-0.737119727 


1588 


0.875000000 


5684 


-0.571794196 


9780 


0.291863317 


25405 


-0.751115650 


41030 


0.000000000 


87686 



dabchef gki jnlmqoptrsvuxw 
* ' hxnvdupabwlkotmjrqfcsegi 
hO v48 w jgftncihbpesdvkaomlqxur 



dabchef gki jnlmqoptrsvuxw 
* ' hsmedl jaqtfkcxnrvuwgpibo 
hO v48 jmlrwsunhaxgbitedqvocfpk 



U[1 487] edges: 9 blocks: 2 orient: + 




U [ 1 5 1 4] edges: 9 blocks: 1 orient: + 




^131 


(0) 5 3 blinks 








r| 8 #ts(full) 2 






r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


2 


04 


0 . 500000000 


-0.500000000 


66 


05 


0 . 707106781 


-0 . 900000000 


130 


06 


0.288675135 


1 . 000000000 


859 


07 


0 . 318026934 


0.795946579 


1588 


08 


0 . 079256334 


-0.750000000 


5684 


09 


0 .395134764 


-0 . 030254754 


9780 


10 


0 . 500000000 


-0.200000000 


25405 


11 


0 . 649285896 


-0.716571650 


41030 


12 


0 . 545034801 


0.579053683 


87686 


gem: 


dabchef gki jnlmqopsr 
krf edcnqhsabogmlip j 





hO v38 qhgnaribcf lksodme jp 




9 132 (0) 5 1 11 blinks 



r 


r 86 #ts(f u II) 4 

mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


-0.500000000 


34 


05 


0.437016024 


0.900000000 


82 


06 


0.288675135 


1 . 000000000 


379 


07 


0 . 488964444 


-0.375797714 


838 


08 


0 .461939766 


-0.750000000 


2428 


09 


0.397823687 


-0.714441523 


4732 


10 


0 .190983006 


0.200000000 


10741 


11 


0.483114696 


0.668838762 


18994 


12 


0.734490785 


0.419842373 


36910 


dabcgef jhimklpnorq 
® ' jonedqlgkaphrmbif c 
hO v36 lnhmibpceq jodf arkg 





U[1492] edges: 9 blocks: 2 orient: + U[2639] edges: 9 blocks: 2 orient: + U[2735] edges: 9 blocks: 2 orient: + 




U[1651] edges: 9 blocks: 1 orient: - 




U[2670] edges: 9 blocks: 2 orient: + U[2965] edges: 9 blocks: 1 orient: + 




U[2490] edges: 9 blocks: 1 orient: - 




U[2724] edges: 9 



blocks: 1 orient: - 




U[3046] edges: 9 blocks: 2 orient: + 




U[3289] edges: 9 blocks: 3 orient: - 




U[3315] edges: 9 blocks: 2 orient: + 



9i 



33 (0) 



7 blinks 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 

gem: 



C D #ts(full) 5 

mod 

0 . 707106781 
0 . 500000000 
0.573741760 
0.288675135 
0 . 588849168 
0 . 032829048 
0 . 491117692 
0.329179607 
0 . 518737558 
0 . 542481506 



theta/pi 
0 . 000000000 
1 . 000000000 
0 . 924367653 
0 . 000000000 
-0.362938789 
-0.500000000 
0 .193567495 
0 . 151264694 
-0.585110332 
0 . 835559021 



dabcgef jhimklpnosqrvtuxw 
jtwpdomquanshcfexbvrilkq 



#sts 

2 

34 

82 

379 

838 

2428 

4732 

10741 

18994 

36910 



U[1493] edges: 9 blocks: 2 orient: + U[2550] edges: 9 blocks: 2 orient: + 




U[1519] edges: 9 



blocks: 1 orient: - 



U[2559] edges: 9 blocks: 1 orient: - 






U[1532] edges: 9 



blocks: 1 orient: - 



U[2669] edges: 9 blocks: 2 orient: + 
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U[3293] edges: 9 blocks: 2 orient: 4 




m, 



'134 (1) 



1 blinks 



U[1497] edges: 9 blocks: 2 orient: 

□ 





rf #ts(full) 


10 




r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


8 


04 


1 . 000000000 


0 . 000000000 


76 


05 


0 . 000000000 


0 . 000000000 


416 


06 


1 . 000000000 


0.333333333 


1875 


07 


1 . 563662965 


0.214285714 


6760 


08 


2 .414213562 


0 . 000000000 


21160 


09 


1 . 532088886 


-0 .111111111 


58248 


10 


1 . 000000000 


0 . 000000000 


145685 


11 


2 . 058270847 


0.251847142 


334928 


12 


2 . 909312911 


0 . 054978281 


719652 




-Sf 



J 



dabcgef jhimklpnorq 
® ' jpf edcogqminalrbkh 
hO v36 ofm j iknqlpbergadhc 



U[1513] edges: 9 blocks: 1 orient:- 



^135 


(0) 9 1 blinks 








r 42 #ts (full) 5 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.000000000 


66 


05 


0.371748034 


1.000000000 


130 


06 


0.500000000 


0.500000000 


859 


07 


0.641171545 


-0.120606466 


1588 


08 


0 .191341716 


1.000000000 


5684 


09 


0.085287514 


0.055555556 


9780 


10 


0 . 138196601 


0.000000000 


25405 


11 


0 . 170421523 


-0.682294401 


41030 


12 


0.094734345 


0.750000000 


87686 


gem: 


dabcgef jhimklpnosqrut 
julkdphgf qectmsraionb 






9 



136 (0) 9 3 blinks 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



4 4 #ts(f u II) 2 

mod 

0.707106781 
0.500000000 
0.305141982 - 

0.500000000 - 

0 . 661944335 
0 . 032829048 
0.560984751 
0.093111629 - 

0.319743862 - 

0.390599713 - 



theta/pi 

0.000000000 

0.000000000 

0.854068341 

0.500000000 

0.158234536 

0.000000000 

0.368571730 

0.291863317 

0.039065067 

0.172020870 



#sts 

2 

34 

82 

379 

838 

2428 

4732 

10741 

18994 

36910 



hO v42 uemlhaobgn jsckiqptdrf 



U[1 51 5] edges: 9 blocks: 1 orient: + 





rf 


Lied 


li|£ 




iMj 



U[1 526] edges: 9 blocks: 1 orient: 9 

Hi fig 



U[2556] edges: 9 blocks: 1 orient: + 




dabchefg jimklpnosqrutwv 
® ‘ jupvdorthabqnmswlgf ikec 

hO v46 slntuimrfp joavbkdhgqwce 

U[1534] edges: 9 blocks: 1 orient: 4- 



137 (0)4 2 blinks 



#ts(full) 4 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



4 ° 

mod 

1 . 000000000 
0 . 707106781 
0 . 811393378 
0 . 577350269 
0 .091869444 
0 .866025404 
0 . 470786746 
0.263637690 
0 . 436028309 
0 . 803704376 



theta/pi 
0.250000000 
0.375000000 
0 . 074367653 
0.333333333 
0.722169585 
-0.366586724 
-0 . 084454727 
-0 . 075632347 
-0.333987557 
0.269987808 



#sts 

4 

40 

156 

581 

1780 

4772 

11640 

25913 

54020 

105676 



13 









U[3085] edges: 9 blocks: 1 orient: - 







dab c g e f jhi m klp n ° r qt s 
® ‘ j skedmqgtacprbhlof ni 
hO v40 nleoibrpsq j f amdtkgch 



9l38 


(0) 16 1 4 blinks 








rf #ts(f u II) 232 




r 


mod 


theta/pi 


#sts 


03 


1.000000000 


-0.250000000 


4 


04 


0.000000000 


0.000000000 


40 


05 


1 . 129775731 


0 .195931659 


156 


06 


1 . 154700538 


0.000000000 


581 


07 


0.064961507 


0.035714285 


1780 


08 


0.765366865 


0 . 437500000 


4772 


09 


0 . 788206534 


0 . 124606061 


11640 


10 


0.367086387 


-0.545931659 


25913 


11 


0 . 429960593 


0.838559566 


54020 


12 


0.732050808 


0.125000000 


105676 


gem: 


dabcgef jhilkomnqpsr 
jirqdksgbaoplcfmenh 




hO v38 rmq jhcpensiabkgof Id 




9l39 


(0) 9 1 2 blinks 








r^° #ts (full) 16586 




r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0.000000000 


2 


04 


0.500000000 


1 . 000000000 


18 


05 


0 . 885491183 


0.600000000 


58 


06 


0.500000000 


0.500000000 


211 


07 


0.563634280 


0.705258244 


526 


08 


0.732537816 


0.500000000 


1384 


09 


0 . 606557665 


0.666666667 


2856 


10 


0.784094635 


0.800000000 


6161 


11 


0.512132350 


-0.997943765 


11310 


12 


0.963767388 


0.869562114 


21218 


gem: 


dabcgef jhimklpnosqrutwvyx 
jwkedmygpacqxhluobvsitrfn 





U[1 540] edges: 9 blocks: 1 orient: H 



U[3086] edges: 9 blocks: 1 orient: 





U[1 565] edges: 9 blocks: 2 orient: - 






3 



U[2999] edges: 9 blocks: 1 orient: - 



U[1 544] edges: 9 blocks: 1 orient: - 




U[2956] edges: 9 blocks: 1 orient: - 



rQfl 


H— . 


^Jc 
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^140 


(0)3 6 blinks 








4® #ts(f u II) 1 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


-0.500000000 


2 


04 


0.500000000 


0.250000000 


18 


05 


0 .493730098 


0.245931659 


58 


06 


0.500000000 


0.500000000 


211 


07 


0 . 788858921 


0.219457799 


526 


08 


0 . 620452434 


-0.625000000 


1384 


09 


1 . 188920537 


0.957431003 


2856 


10 


0.243769410 


0 . 508136683 


6161 


11 


0.344577296 


-0.941025705 


11310 


12 


0.842577290 


-0 . 400616160 


21218 


gem: 


eabcdif ghl jkomnrpqustxvw 
opugf edctiwmlvabnxr jhqks 




hO v48 wh jpuvmkacbqrsdolgnf xtie 




9l41 


(0) 4 1 1 blinks 








4° #ts (full) 2747 




r 


mod 


theta/pi 


#sts 


03 


1.000000000 


-0.250000000 


4 


04 


0.707106781 


-0.375000000 


72 


05 


0.200811416 


0.250000000 


268 


06 


0.577350269 


-0.333333333 


1257 


07 


0.091869444 


0.507883871 


3704 


08 


0.463104841 


0 . 414916382 


10976 


09 


0.562607654 


-0.035558477 


26440 


10 


0 . 671915800 


0.218178351 


61625 


11 


0.754566786 


-0 . 141182720 


128060 


12 


0.670662584 


-0.425359324 


256776 


gem: 


dabcgef jhimklpnorqts 
gthldkrmon jecf ispaqb 





U[1547] edges: 9 blocks: 1 orient: + U[3310] edges: 9 blocks: 3 orient: + 







U[2555] edges: 9 blocks: 2 orient: - U[3322] edges: 9 blocks: 2 orient: + 




W .4- 



cz 


— 








I 


CZ 




a 



U[2958] edges: 9 blocks: 1 orient: - U[3355] edges: 9 blocks: 3 orient: - 

fq=7 




LJ£b 




-£B-, 



U[1 550] edges: 9 blocks: 1 orient: - 







9 1 



42 (0)9 4 blinks 



,36 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(full) 3 

mod 

707106781 

500000000 

141995114 

500000000 

318026934 

349854384 

315705916 

020162612 

336849353 

401121409 



theta/pi 
,000000000 
,000000000 
,000000000 
,500000000 
, 918339135 
,000000000 
,222222222 
,000000000 
,071171470 
,093406748 



#sts 

4 

72 

268 

1257 

3704 

10976 

26440 

61625 

128060 

256776 



hO v40 f srinahgdoqbtm jckple 



dabcgef jhimklpnorq 
" ' mpredchgqk jnalibof 



hO v36 qf jophabkmiecgrlnd 



U[1 551 ] edges: 9 blocks: 1 orient: + U[3022] edges: 9 blocks: 4 orient:- 







A 



U[1 564] edges: 9 blocks: 1 orient: - 



cSELl 



'143 (0)4 6 blinks 

,38 



#ts(full) 1 



U[1 579] edges: 9 blocks: 1 orient: + 




%] 



U[1674] edges: 9 blocks: 2 orient: + 




03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

1.000000000 
0.707106781 
0.200811416 
1 . 154700538 
1 . 659083045 
1 . 140286162 
1 . 630753257 
0.387498750 
1 . 969844832 
1.310624849 



theta/pi 

0.250000000 

0.875000000 

0.950000000 

0.000000000 

-0.055215109 

0.245636354 

0.530029993 

-0.083429989 

-0.290568824 

-0.111243436 



#sts 

4 

46 

160 

693 

1916 

5560 

12820 

29725 

59960 

20222 



§L 



R 



Pr 



-Up 



U[1 583] edges: 9 blocks: 1 orient: - 



G • 



U[1 797] edges: 9 blocks: 1 orient: - 



dabcgef jhimklpnorqts 
® ‘ jnsrdkhgoapqbmiftecl 
hO v40 tfqokiambe jsrldcphng 



g 



c&i 






3 



U[2166] edges: 9 blocks: 1 orient: - 

r 




=b 



(3 



3 



U[2383] edges: 9 blocks: 1 orient: 4 



c Bq 



t =i- 



T i" 

: !d 



U[3138] edges: 9 blocks: 2 orient:- 






U[1567] edges: 9 blocks: 2 orient: 4- U[2951] edges: 9 blocks: 1 orient:- 



'144 (0)16 4 blinks 



4° 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(full) 1 

mod 

1 . 000000000 
0 . 000000000 
1 . 019963345 
0 . 577350269 
0 .416379240 
0 . 765366865 
0 .460842353 
0 . 387498750 
0 .417662648 
0 . 732050808 



theta/pi 
-0.250000000 
0 . 000000000 
0 . 086918733 
-0.333333333 
0.200135103 
-0 . 062500000 
-0.259499332 
-0.316570011 
-0 . 143990808 
-0.541666667 



#sts 

4 

40 

204 

837 

2604 

7472 

18484 

42229 

89272 

177256 




C“ 



■G] 






V 



U[1594] edges: 9 blocks: 1 orient: - 




U[2541] edges: 9 blocks: 2 orient: - 



dabcgef jhimklpnorqts 
® ‘ j sledkhgf ricnmbtpaoq 



hO v40 phsqb jleofntidmakcrg 



& 



43 



m 



U[1578] edges: 9 blocks:1 orient: + 



'145 (0)3 1 blinks 



,48 



#ts(full) 5 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0.707106781 

0.500000000 

0.843294502 

0.866025404 

0.457057394 

0.415512481 

0.098598360 

0.711145618 

0.523994775 

0.538137357 



theta/pi 

0.000000000 

0.000000000 

-0.083429989 

0.000000000 

0.025036957 

0.000000000 

-0.142368331 

0.166859979 

-0.016479919 

-0.029046484 



#sts 

4 

74 

272 

1329 

3844 

11736 

27820 

66225 

135880 

276666 




q* 



jjjg 



dabchefgki jnlmqopsrvtuxw 
® hipedxl jnagkvsmurqbwcotf 
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205 



'146 (1) 



1 blinks 



r* 8 #ts(f u II) 4 



U[1581] edges: 9 blocks: 1 

•=! 



r mod 

03 1.000000000 

04 0.000000000 

05 0.726542528 

06 0.000000000 

07 1.469820564 

08 1.158941651 

09 0.429979877 

10 0.898055953 

11 0.441578193 

12 0.973365870 

dabchef gki jnlmqoptrsvuxw 
y ' ntf edcbshqwkpvruxoigmal j 
hO v48 p jslowkaubgqrenhdxcitfvm 



theta/pi 
0.000000000 
0.000000000 
0.500000000 
0.000000000 
0.720928251 
0.418673297 
0.522553309 
0.700000000 
0.338717643 
0.622714795 1 



#sts 

4 

40 

156 

581 

1780 

4772 

11640 

25913 

54020 

05676 



[S] 



ED 



9 1 



47 (0)16 

.32 



1 blinks 



h 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(full) 8 

mod 

1 . 000000000 
1 . 000000000 
0.525731112 - 

1 . 154700538 
1 .460870634 
1 . 000000000 
0 . 121323411 
0 . 447213595 
1 . 606822612 
1 . 154700538 



theta/pi 
0.250000000 
0.625000000 
0.250000000 
0.000000000 
0 . 406661084 
0 . 437500000 
0 .416666667 
0 . 400000000 
0.301088952 
0.541666667 1 



#sts 

4 

40 

156 

581 

1780 

4772 

11640 

25913 

54020 

05676 



npm . dabcgef jhilknmpo 
' jnlodphgkamf ibec 



hO v32 mkigcodpeb jalfnh 



U[1 586] edges: 9 blocks: 1 orient: 




U[1588] edges: 9 blocks: 1 orient: - 



'148 (0)16 1 blinks 



r 8 ° 0 #ts(full) 14 

r mod 

03 1.000000000 0 , 

04 1.000000000 0 , 

05 1.129775731 0 , 

06 0.577350269 0 , 

07 0.182018097 0 , 

08 1.000000000 0 , 

09 1.508334324 0 , 

10 0.867632644 0 , 

11 1.236234838 0 , 

12 1.527525232 0 , 



theta/pi 

250000000 

625000000 

604068341 

333333333 

392857143 

437500000 

252901947 

236918733 

479293735 

314481141 



#sts 

4 

40 

156 

581 

1780 

4772 

11640 

25913 

54020 

105676 



a • 



Iq 






Jed 



dab c g e f jhimklon 
■ jmledcngkaiobhf 



hO v30 lkifndcmgb jaoeh 



U[1 589] edges: 9 blocks: 1 orient: - 



149 (0) 9 2 blinks 



r 82 #ts(f u II) 4 



r mod 

03 0.707106781 

04 0.500000000 

05 0.721222998 

06 0.500000000 

07 0.707019336 

08 0.032829048 

09 0.734667690 

10 0.520162612 

11 0.350764584 

12 0.612372436 



#sts 

2 

66 

130 

859 



theta/pi 
0.000000000 
1.000000000 
0.836918733 
0.500000000 
- 0.181056531 1588 

- 0.500000000 5684 

0.230094329 9780 

0.326162534 25405 

- 0.541110082 41030 

0.750000000 87686 






(_ 


ZD 


r 




□ 



9 1 



50 (0)5 5 blinks 



4 4 #ts(full) 17 



U[1 682] edges: 9 blocks: 1 orient: - 



3] 



Ss j 



r mod 

03 0.707106781 0 

04 0.500000000 0 

05 0.437016024 0 

06 0.288675135 1 

07 0.472606344 0 

08 0.303427098 0 

09 0.595668315 0 

10 0.190983006 -0 

11 0.635287354 -0 

12 0.538030402 -0 



theta/pi #sts 
.000000000 2 

.500000000 66 

.100000000 130 

.000000000 859 

.656967215 1588 

.750000000 5684 

.228902444 9780 

.200000000 25405 

.228600564 41030 

.738153184 87686 



dabchef gki jnlmporqustwvyxAz 
® ' krfedcuwhAp jxqnaosbmgtivzyl 
hO v54 Aymkrltaceqvipxwz jogfunsbdh 



dabcgef jhimklpnosqrutwv 
" ' jrqedcugkpitnmsawbovhlf 
hO v46 tlo jbkqnswreahcgpfumvid 



U[1 590] edges: 9 blocks: 1 orient: + U[2747] edges: 9 blocks: 2 orient: + 




c 



BID 



•Sii] 



9 i 



51 (0) 4 1 blinks 



4ft 

r, #ts(partial) 



U[1684] edges: 9 blocks: 1 orient: + U[3285] edges: 9 blocks: 3 orient:- 



JZEjT ) 



l Lf] j 




U[2641] edges: 9 blocks: 2 orient: - 




r mod 

03 1.000000000 - 

04 0.707106781 - 

05 1.743652839 

06 1.154700538 

07 1.305235308 - 

08 2.423080755 

09 1.762935229 

10 1.945145788 

11 2.450669673 

12 1.341879750 



1025 

theta/pi #sts 
0.250000000 4 

0.875000000 72 

0.520299312 268 

0.000000000 1257 

0.790489738 3704 

0.677086573 10976 

0.099558337 26440 

0.567079923 61625 

0.889879505 128060 

0.266576303 256776 



U[1 593] edges: 9 blocks: 1 orient: 

47 





dabcgef jhimklpnosqrvtuxw 
y ' mosudtxgqk j iplbanwcf ervh 



hO v48 oqfpwhbcmteui jrdganslxkv 



U[1 61 2] edges: 9 blocks: 1 orient: + U[2786] edges: 9 blocks: 1 orient: 



'152 (0)9 4 blinks 



52 



#ts(f u II) 19 



gem: 



theta/pi #sts 
000000000 2 

000000000 34 

881121839 82 

500000000 379 

111709574 838 

500000000 2428 

406297668 4732 

237756321 10741 

786747302 18994 

709566933 36910 

dabchef gki jnlmqopsrutwvyxAz 
hozedx jpsvlkf Anawqurigtmcyb 



r mod 

03 0.707106781 0 

04 0.500000000 1 

05 0.740288226 -0 

06 0.500000000 -0 

07 0.720776256 0 

08 0.191341716 0 

09 0.760959800 -0 

10 0.548026657 -0 

11 0.491566491 0 

12 0.547432601 -0 






1_ 

r 


-> 


r 1 ^ 


eJ 




U[1 660] edges: 9 blocks: 1 orient: + 



& 




U[2114] edges: 9 blocks: 1 orient:- 



ralr^r 
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U[1616] edges: 9 blocks: 1 orient: + U[1725] edges: 9 blocks: 1 orient:- U[2787] edges: 9 blocks: 1 orient:- 



153 (0)5 10 blinks 





r^ 6 #ts(full) 


10 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.500000000 


34 


05 


0.674473890 


0.575632347 


82 


06 


0 . 288675135 


1.000000000 


379 


07 


0.327600330 


-0.540319827 


838 


08 


0.079256334 


-0.250000000 


2428 


09 


0.385041078 


0.688597840 


4732 


10 


0.454915028 


0.848735306 


10741 


11 


0.964118076 


-0.991600641 


18994 


12 


0.479662002 


-0.375392086 


36910 


gem: 


dabcgef jhimklpnosqrutwv 
jkprdqtglwbvumf soechnia 






L. 


— , 


I 1 - 


eJ 



aria®® 



U[1623] edges: 9 blocks: 1 orient: + U[1763] edges: 9 blocks: 1 orient:- U[2855] edges: 9 blocks: 1 orient: + 







U[1665] edges: 9 blocks: 1 orient: + U[2117] edges: 9 blocks: 1 orient:- U[2983] edges: 9 blocks: 1 orient: - 



h0 v46 nulovckspg j ftrdwmahqbei 




Si 



U[3017] edges: 9 blocks: 1 orient: 4 






171 


cfEk* 




— kn 



U[1621] edges: 9 blocks: 1 orient:- 



'154 (0) 2 blinks 



,52 



#ts(full) 1 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


2 


04 


0.500000000 


1 . 000000000 


34 


05 


1.318715156 


-0 . 934341190 


82 


06 


0.288675135 


0 . 000000000 


379 


07 


1 .462608123 


0.343220405 


838 


08 


1 . 115221249 


0.500000000 


2428 


09 


1 . 199040190 


-0 . 443334424 


4732 


10 


1 . 739009663 


-0 . 131317619 


10741 


11 


1.289001803 


0.515353542 


18994 


12 


1 . 557396556 


-0 . 989975646 


36910 


gem: 


dabchef gki jnlmqops rut wvyxAz 
hrxedvlpnqgkuysa jAofmtcwzib 








[T 



ED 



U[2982] edges: 9 blocks: 1 orient: - 




h0 v54 swglomyAhvuqxentdp jrkazf cbi 



U[1 632] edges: 9 blocks: 2 orient: - 



^155 


(0) 1 1 1 blinks 








iy 8 #ts (full) 253 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


-0.500000000 


4 


04 


0.500000000 


-0.750000000 


42 


05 


0.573741760 


-0.975632347 


208 


06 


0.288675135 


1.000000000 


877 


07 


0.856255886 


0.357142857 


2744 


08 


0.844623199 


-0.125000000 


7876 


09 


0.239622258 


-0.579853891 


19540 


10 


0.329179607 


0.951264694 


44937 


11 


0.320884810 


-0.863636364 


94720 


12 


0.460571866 


0.619926531 


188718 


gem: 


dabcgef jhimklonqpsr 
gs jodkprfmincleahqb 






9, 



m 



56 (0)5 4 blinks 



r?° 



#ts(full) 1 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0.707106781 
0.500000000 
0 . 847848483 
0.288675135 
0.363294685 
0 . 686110531 
0 . 437681400 
0.718847051 
0 . 643293159 
0.571545092 



0 

-0 

-0 

1 

0 

-0 

0 

0 

-0 

0 



theta/pi 
,000000000 
,500000000 
463081267 
,000000000 
, 831882359 
,750000000 
,482962589 
, 926162534 
,805672931 
, 603752444 



#sts 

2 

34 

82 

379 

838 

2428 

4732 

10741 

18994 

36910 



hO v38 foqhmadgrp jbnelksic 



U[1638] edges: 9 blocks: 1 orient: 4- U[2959] edges: 9 blocks: 1 orient:- 



. . \ ® [St! 



9, 



57 (0) 9 2 blinks 



dabchef gki jnlmqopsrvtuywxAz 
^ ' kwuAdqpihnxgo jrlfyzscbvamte 

hO v54 tisxmlzwqvf keonhbpyadArucg j 

U[1 654] edges: 9 blocks: 1 orient: - 

r- R- 



#ts(full) 8 



U[2475] edges: 9 blocks: 1 orient: 4 




[M 



Z 3 



U[2718] edges: 9 blocks: 1 orient: 4- 



L 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0.707106781 

0.500000000 

0.573741760 

0.500000000 

0.243647527 

0.732537816 

0.801331354 

0.329179607 

0.263986216 

0.616286842 



theta/pi 

0.000000000 

0.000000000 

-0.475632347 

0.500000000 

-0.035403393 

0.000000000 

-0.644536259 

0.951264694 

-0.914001096 

0.214104768 



#sts 

2 

66 

130 

859 

1588 

5684 

9780 

25405 

41030 

87686 






U[2452] edges: 9 blocks: 1 orient: - 



m\ 



c 






dabchefgli jkpmnosqrutwvyxAz 
9 ' lkredtAzhpoaf sy jmuvqcnxwbig 



hO v54 gnmkuozysrtclbAqpwixve jdhaf 



U[1 658] edges: 9 blocks: 1 orient: - 



" 1 58 (0)5 1 blinks 



,60 



#ts(partial) 788 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



0 



gem: 



theta/pi 
0.000000000 
0.500000000 
0.045931659 
1.000000000 
0.133158515 
0.750000000 
0.298381170 
0.091863317 
0.284696827 
0.952872422 
dabchef gki jnlmqoptrsvuxwzyBADC 
ksyedzCihAq juonmaxbptDvf crlgBw 



mod 

0 . 707106781 
0.500000000 
0.358715914 
0.288675135 
0.504059956 
144914431 
0.787127154 
0.128677107 
0.242652521 
0.370074100 



#sts 

2 

34 

70 

319 

658 

1816 

3496 

7561 

13414 

25114 
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CD 

LO 

D 


(0)3 2 blinks 




r 


54 #ts(f u II) 3 


r 




mod 


03 


0 


.707106781 


04 


0 


.500000000 - 


05 


0 


.354591908 


06 


0 


.500000000 - 


07 


0 


.244841935 - 


08 


0 


.079256334 


09 


0 


.722942933 


10 


0 


.125735421 - 


11 


0 


.759021753 - 


12 


0 


. 412937438 



theta/pi 


#sts 


500000000 


2 


250000000 


66 


624367653 


130 


500000000 


859 


885869518 


1588 


625000000 


5684 


958384910 


9780 


248735306 


25405 


627492082 


41030 


130073469 


87686 



U[1 722] edges: 9 blocks: 1 orient: + 





nr 


fea-, 

L|^l 


U[1 758] 

k 


edges: 9 bloc 


ks: 1 orient: + 

Ml 



9 160 (0) 3 1 2 blinks 

r?° #ts(f u II) 39 

r mod 

03 0.707106781 

04 0.500000000 

05 0.659357578 

06 0.500000000 

07 0.889237290 

08 0.844623199 

09 0.741125745 

10 0.434752416 

11 0.041437827 

12 0.612372436 



theta/pi 


#sts 


500000000 


4 


750000000 


46 


965658810 


184 


500000000 


789 


178977397 


2360 


125000000 


6876 


565145034 


16496 


931317619 


38465 


755324653 


79336 


000000000 


159786 



dabchef gki jnlmposqrutwvyxAz 
* ' hrmAdzlwpqgkybniuovs jtaf cxe 
hO v54 mguqkrblhvziawydptAf cons jex 



npm . dabcgef jhimklpnosqrutwvyx 
® ' jqoydmhgraxvsltbpif cnukwe 
h0 v50 If qstvkmpg jayxducworibenh 



U[1 726] edges: 9 blocks: 1 orient: + 




U[2836] edges: 9 blocks: 1 orient: - 




y 1 6i 


(0) 1 1 1 2 blinks 






rf #ts(full) 8 




r 


mod 


theta/pi 


03 


0 . 707106781 


0.500000000 


04 


0 . 500000000 


0.750000000 


05 


0 . 798872081 


-0 . 954068341 


06 


0.288675135 


1 . 000000000 


07 


0 . 427396691 


-0.567203793 


08 


0 .461939766 


0 . 125000000 


09 


0.353139798 


0 . 078108864 


10 


0 . 638196601 


0 . 908136683 


11 


0 . 409328090 


-0.570885987 


12 


0.380971319 


0 . 839456188 



dabcgef jhimklonqpsr 
’ ' jisedrqgmapobkfnhlc 
hO v38 If rhiskoqg janmdcepb 



#sts 

4 

46 

184 

789 

2360 

6876 

16496 

38465 

79336 

159786 



U[1728] edges: 9 blocks: 1 orient: + 




U[2225] edges: 9 blocks: 1 orient: - 






(0) 3 1 



4 blinks 



r, #ts (full) 1 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.500000000 


4 


04 


0.500000000 


0.750000000 


46 


05 


0.493730098 


0.554068341 


184 


06 


0.500000000 


-0.500000000 


789 


07 


0.096845405 


0.875797715 


2360 


08 


0.079256334 


-0.875000000 


6876 


09 


0.493703845 


-0.291101292 


16496 


10 


0.243769410 


-0.108136683 


38465 


11 


0.565198929 


0.555760265 


79336 


12 


0.801841127 


1.000000000 


159786 


gem: 


dabchef gki jnlmqopsrut 
kqtedrnihmao jglf upcsb 





hO v42 mf qp jbarnohksuetclgdi 



U[1 729] edges: 9 blocks: 1 orient: + 



U[2975] edges: 9 blocks: 1 orient: - 






Urn 


g J 


0 T 


_T JJ 


2 


U 1 




l ! 

i 1 I i_ 



U[2227] edges: 9 blocks: 1 orient: + 




U[2837] edges: 9 blocks: 1 orient: - 



y 163 


(0) 3 2 2 blinks 

r 44 #ts(full) 34 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


46 


05 


0.573741760 


0.324367653 


184 


06 


0 .866025404 


0.000000000 


789 


07 


0.395987850 - 


■0.166028250 


2360 


08 


0 .191341716 


1.000000000 


6876 


09 


0 . 413942163 


0.770343793 


16496 


10 


0.329179607 - 


■0.648735306 


38465 


11 


0.570897515 - 


■0.699955709 


79336 


12 


0.049038106 - 


■0.500000000 


159786 


gem: 


dabcgef jhimklpnosqrvtu 
jutldrhgfvsenmcqpikoba 





hO v44 usehcnivgf jpqkbrtlomad 



U[1 734] edges: 9 blocks: 1 orient: ^ 

V 



U[2396] edges: 9 blocks: 1 orient: + 





(i) 3 1 



8 blinks 





rf #ts(full) 2 






r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


-0.500000000 


4 


04 


1 . 000000000 


0.250000000 


46 


05 


1.328131026 


-0.554068341 


184 


06 


1.732050808 


0.500000000 


789 


07 


0 . 643104132 


-0.214285714 


2360 


08 


1.585786438 


0.375000000 


6876 


09 


0 . 867280227 


-0 . 128236049 


16496 


10 


0.589511796 


0 . 124367653 


38465 


11 


0 . 665808306 


0.756330968 


79336 


12 


0 .866769112 


0.070146338 


159786 



dabchef gki jnlmqopsrut 
® ' krmedlqihtaf conbup jsg 
hO v42 mgf q jobaspuktrceindhl 



U[1 736] edges: 9 blocks: 1 orient: + 




U[2405] edges: 9 blocks: 1 orient: + 




U[2705] edges: 9 

0J 



blocks: 1 orient: + 




U[21 76] edges: 9 blocks: 1 orient: + 




U[2463] edges: 9 



blocks: 1 orient: - 




U[2829] edges: 9 blocks: 1 orient: + 




U[2347] edges: 9 blocks: 2 orient: + 







U[2666] edges: 9 

rfS- 



blocks: 2 orient: + 
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U[1 788] edges: 9 blocks: 1 orient: - 



LO 

CD 

7 ) 


(0) 9 2 blinks 








r 88 #ts(partial) 


816 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


1.000000000 


66 


05 


0.305141982 - 


■0.745931659 


130 


06 


0.500000000 


0.500000000 


859 


07 


1.038374378 - 


■0 . 018771459 


1588 


08 


0.415512481 - 


■0.500000000 


5684 


09 


0.253511216 


0.135409447 


9780 


10 


0.093111629 - 


■0.508136683 


25405 


11 


0.656047687 - 


■0.769031090 


41030 


12 


0.668428582 - 


■0.968046589 


87686 


gem: 


dabchef gli jkomnrpqtsvuxwzyBADC 
hCAwdpDartbmlkf ouiqzsevyxBc jng 




9 



166 (0)3 15 blinks 

A 8 #ts(f u II) 43 

r mod 

03 0.707106781 -0 

04 0.500000000 0 

05 0.712531706 -0 

06 0.500000000 0 

07 0.716917712 -0 

08 1.227306631 0 

09 0.750180034 -0 

10 0.507701433 0 

11 0.612011325 -0 

12 0.211832436 0 



theta/pi #sts 
.500000000 2 

.250000000 66 

.639303917 130 

.500000000 859 

.799911722 1588 

.375000000 5684 

.415584853 9780 

.278607834 25405 

.952804178 41030 

.647583618 87686 



hO v60 vACqtyBohdprwauk j slcinmgfDzxeb 



npm . dabcgef jhimklpnosqrvtuxw 
" ' mrtwdvhgpk jiafusoblxqnec 
h0 v48 ugkvailxoesbnmf qpwcr jdth 



U[1 791 ] edges: 9 blocks: 1 orient: + U[1983] edges: 9 blocks:1 orient:- U[2339] edges: 9 blocks: 1 orient:- U[2418] edges: 9 blocks: 1 orient:- U[3003] edges: 9 blocks: 1 orient: - 







U[1885] edges: 9 blocks:! orient: + U[2152] edges: 9 blocks:! orient: + U[2343] edges: 9 blocks:! orient:- U[2419] edges: 9 blocks:! orient:- U[3064] edges: 9 blocks:! orient:- 




a hgi®: 




Q 




U[1886] edges: 9 blocks:! orient: + U[2253] edges: 9 blocks:! orient: + U[2378] edges: 9 blocks:! orient:- U[2651] edges: 9 blocks:! orient:- U[3106] edges: 9 blocks:! orient:- 



S 1 ® ^'[31}] ?.’0n 



9, 



67 (0) 

58 



2 blinks 



r, #ts (full) 4662 



U[1 806] edges: 9 blocks: 1 orient: - 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0.000000000 


2 


04 


0 . 500000000 


1.000000000 


66 


05 


0 . 533005286 


0.769146580 


130 


06 


0.288675135 


0.000000000 


859 


07 


0.498997727 


-0.775715890 


1588 


08 


0 . 415512481 


-0.500000000 


5684 


09 


0 .463948619 


-0.862580021 


9780 


10 


0.284094635 


0 .461706841 


25405 


11 


0.544166495 


-0.253483525 


41030 


12 


0.688855672 


-0.772814474 


87686 




9, 



68 (0)4 1 blinks 

RO 

r 9 #ts(partial) 

r mod 

03 1.000000000 - 

04 0.707106781 

05 0.753783304 

06 0.577350269 - 

07 1.017947180 - 

08 0.866025404 - 

09 0.773108425 - 

10 0.305021828 

11 1.406449233 

12 1.244132032 



867 

theta/pi #sts 
0.250000000 4 

0.625000000 86 

0.019146580 296 

0.333333333 1641 

0.281816142 4444 

0.133413276 14736 

0.145834443 33220 

0.449671663 83625 

0.613560349 165280 

0.097933772 350166 



dabchef gki jnlmqoptrswuvyxAzCBED 
9 ‘ hCAndErazqykuDbBwpfmtx jvlicgoes 

hO v62 lvf rscbohmDq j inuCEekAgBwzypxatd 

U[1828] edges: 9 blocks: 1 orient: 9 






Or 

-fen- 



9l69 


(0) 9 1 1 blinks 








40 

r, #ts(partial) 


646 




r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


4 


04 


0 . 500000000 


0 . 000000000 


42 


05 


0.371748034 - 


-0.200000000 


148 


06 


0.500000000 - 


-0.500000000 


597 


07 


0.634884924 - 


■0 . 907807284 


1664 


08 


0 . 732537816 


1 . 000000000 


4616 


09 


0 . 707106781 


0.500000000 


10720 


10 


0 . 138196601 


0 . 400000000 


24125 


11 


0 .091722682 


0 . 909090909 


48980 


12 


0.353553391 - 


■0.250000000 


96186 


gem: 


dabcgef jhimklpnorqts 
jtqodnhgrapcfmeklsib 





dabchef gki jmlpnosqrutwvzxy 
^ ' m jsxdzvohnlkabiqpucgwtyerf 

h0v52 ti zo jrlxvehyqmdcuf asnbkwgp 

U[1 868] edges: 9 blocks: 4 orient: + 







1 



h0 v40 ogtplksqcf jeahrdnmbi 



U[1 869] edges: 9 blocks: 4 orient: - 



' 1 70 (0) 11 1 blinks 



-36 



#ts(full) 4 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.500000000 


4 


04 


0.500000000 


0.750000000 


42 


05 


0.371748034 


-0.900000000 


148 


06 


0.288675135 


1 . 000000000 


597 


07 


0.714600034 


-0.846910564 


1664 


08 


0.461939766 


-0.875000000 


4616 


09 


0 . 105235305 


0.833333334 


10720 


10 


0 . 138196601 


0.800000000 


24125 


11 


0.707106781 


-0.772727273 


48980 


12 


0 . 809630852 


-0.677420481 


96186 


gem: 


dabcgef jhimklpnorq 




jromdlngpac 


fehkqib 







APPENDIX A THE 487 POTENTIALLY PRIME SPACES IN U 



209 



9l71 


(0) 2 1 3 blinks 






r 44 #ts(full) 13 




r 


mod 


theta/pi 


03 


0.000000000 


0.000000000 


04 


0.382683432 


0.000000000 


05 


0.000000000 


0.000000000 


06 


0 . 788675135 


1 . 000000000 


07 


0.000000000 


0.000000000 


08 


0.298414962 


0.912713694 


09 


0.000000000 


0.000000000 


10 


0 . 660113865 


0.711702483 


11 


0.000000000 


0.000000000 


12 


0.150846371 - 


-0.840395416 


gem: 


dabcgef jhimklpnorqtsvu 
juoedtmgpaf rhlsvkncqbi 



U[1870] edges: 9 blocks: 2 orient:- 



#sts 

4 

48 

220 

1065 

3108 

9536 

22748 

54913 

112040 

230392 



hi 



9 



172 (0)10 4 blinks 



I 9 6 



U[2324] edges: 9 blocks: 1 orient: - 

1 — 



h0 v44 Iphmkvacse jgdfutoirbqn 




03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(f u II) 951 

mod 

0 . 000000000 
0 . 923879533 
0 . 000000000 
0.788675135 
0 . 000000000 
0 . 847242829 
0 . 000000000 
0.707106781 
0 . 000000000 
0.726121125 



theta/pi 
,000000000 
,000000000 
,000000000 
,000000000 
,000000000 
, 938482682 
,000000000 
,050000000 
,000000000 
, 938209321 



#sts 

4 

48 

220 

1065 

3108 

9536 

22748 

54913 

112040 

230392 



npm . dabcgef jhimklpnorq 
® ' jkoedcngrapqhmfbli 



h0 v36 nlkihmpeqc jbfadrog 



U[1877] edges: 9 blocks: 2 orient: + 



U[2676] edges: 9 blocks: 1 orient: + 

r 



U[1889] edges: 9 blocks: 1 orient:- 




'173 (0)4 1 blinks 



,54 



#ts(partial) 500 






U[2070] edges: 9 blocks: 3 orient: 4 




U[2330] edges: 9 blocks: 1 orient: - 







r mod 

03 1.000000000 

04 0.707106781 

05 1.343226432 - 

06 1.154700538 

07 1.987489392 

08 0.240024675 

09 3.460725371 - 

10 2.070937244 - 

11 4.449707833 - 

12 3.761847182 



theta/pi 
0.250000000 
0.875000000 
0.878007122 
0.000000000 
0.035255749 
0.518826703 
0.869572883 
0.609539354 
0.137273242 
0.032724831 



#sts 

4 

46 

160 

693 

1916 

5560 

12820 

29725 

59960 

L20222 






dabchefgki jmlpnosqrvtuxwAyz 
® ‘ mAzxdwouhtlkrvgypa jsinceqfb 



hO v54 y jtorpxsAgaenmzvilhcwf ubkdq 



9 1 



U[1 925] edges: 9 blocks: 1 orient: 



74 (0) 6 1 blinks 



r 42 #ts(f u II) 4 



mod 

0.000000000 
0.382683432 
0.000000000 
0.707106781 
0.000000000 
0.577365218 
0.000000000 
0.634004431 
0.000000000 
0.641672798 
dabchef gki jnlmqopsrut 
y ' kortdunihpasbqmjgf lec 
hO v42 mgpulqbanrekht jsfocid 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



theta/pi 

0.000000000 

0.250000000 

0.000000000 

0.250000000 

0.000000000 

0.593445880 

0.000000000 

0.095346851 

0.000000000 

0.894809631 



#sts 

4 

54 

200 

937 

2664 

8140 

18928 

45445 

91776 

188546 




jcks: 1 orient: + ^ 

P-izn ^i 






75 (1)4 1 blinks 



4? 

r, #ts(partial) 



988 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

1 .414213562 
1 . 000000000 
3.280843188 
3 . 000000000 
3.326616259 
5 . 082167562 
4.363323426 
6.288811516 
6.221859690 
5.598191312 



theta/pi 
-0.250000000 
0.875000000 
0 .419146580 
0.000000000 
-0.725829180 
0.788508795 
0.222679345 
-0.384289187 
-0 . 858983569 
0.456292158 



#sts 



98 

536 

2575 

9328 

29900 

82608 

208897 

481448 

L040582 



dabcgef jhimklpnosqrut 
9 1 jtnedlkgsapf cmqhoburi 
hO v42 pehqiatcbu jnrskfdmlgo 



U[1967] edges: 9 blocks: 1 orient: 9 



'■ V ( 






D 



9 1 



U[1 970] edges: 9 blocks: 1 orient: + U[2979] edges: 9 blocks: 2 orient:- 



76 (1)4 5 blinks 



r 


r 24 #ts(full) 1 

mod 


theta/pi 


#sts 


03 


1 . 414213562 


-0.250000000 


8 


04 


0 . 000000000 


0 . 000000000 


98 


05 


2 . 182643357 


0 . 174367653 


536 


06 


2 . 645751311 


-0 . 106147807 


2575 


07 


0 . 629384245 


-0 . 107142857 


9328 


08 


2 . 828427125 


0 .187500000 


29900 


09 


3.362351452 


-0 . 042957818 


82608 


10 


1 . 433781047 


0 . 030853420 


208897 


11 


3.777539815 


0 . 155543386 


481448 


12 


4 . 000000000 


-0 . 041666667 


1040582 




U[2280] edges: 9 blocks: 1 orient: - 



dabchefgki jnlmqop 
■ kqnedcmihoabpf jgl 



hO v34 jgpliqbanhdkoemcf 






U[1975] edges: 9 blocks: 1 orient: + U[3267] edges: 9 blocks: 2 orient:- 



'177 (1)4 4 blinks 



,30 



#ts(full) 7 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



9140 

mod 

. 414213562 
.000000000 
.288245611 
.000000000 
.000000000 
.797932652 
.741657387 
.236067977 
.449489743 



rF 4 1 r@fil c Fkn ^ 



3.605551275 



theta/pi 
.250000000 
, 125000000 
, 050000000 
, 000000000 
, 079312442 
.356173297 
.356147808 
. 400000000 
,793148887 
, 812167042 



#sts 



98 

536 

2575 

9328 

29900 

82608 

208897 

481448 

L040582 



U[1 999] edges: 9 blocks: 1 orient: - 

dg) [1 st 



U[3132] edges: 9 blocks: 3 orient: - 



dabchefgki jmlon 
” ' kmoedclihga jnbf 
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y 178 (0) 3 1 4 blinks 

rf #ts(f u II) 2 

r mod 

03 0.707106781 

04 0.500000000 

05 0.646166766 

06 0.500000000 

07 0.376617178 

08 1.068793963 

09 0.203733757 

10 0.417531489 

11 0.312686599 

12 0.433039410 



U[1 978] edges: 9 blocks: 1 orient: 



U[2413] edges: 9 blocks: 1 orient: - 



theta/pi #sts 
-0.500000000 2 

0.250000000 34 

-0.515710813 74 

0.500000000 335 

0.808885393 722 

0.375000000 2020 

0.244557838 3940 

0.031421626 8689 

0.457703330 15446 

0.253535322 29406 



dabchef gki jnlmqoptrswuvyxBzADC 
' kAsedcrphyBwzCnDgqfutblm jxvaoi 
hO v60 mf zBAC jtnplkaxugvodhyqiwrcDsbe 




yi79 (0) 7 1 8 blinks 

rf° #ts (full) 2 

r mod 

03 0.707106781 - 

04 0.500000000 - 

05 0.624233485 - 

06 0.288675135 

07 0.960771339 - 

08 0.349854384 

09 0.227411619 - 

10 0.389667444 

11 0.424351868 

12 0.873185687 



U[1 982] edges: 9 blocks: 1 orient: - 



U[2417] edges: 9 blocks: 1 orient: + U[3004] edges: 9 blocks: 1 orient: - 



theta/pi 

■0.500000000 

■0.250000000 

■0.586167270 

0.000000000 

■0.972169585 

0.625000000 

■0.664980228 

0.172334540 

0.923805236 

0.330662063 



#sts 

2 

34 

74 

335 

722 

2020 

3940 

8689 

15446 

29406 




B 3 



C 



-EE. 




U[2336] edges: 9 blocks: 1 orient: - 

tIS 



U[2653] edges: 9 blocks: 1 orient: + U[3066] edges: 9 blocks: 1 orient: + 







dabchef gki jmlpnorqtsvuxwzy 
" ' htnedlrkwuapcmyf ov j zsxigqb 
hO v52 vgftmqbuhpykodxzcwrniasel j 



U[2377] edges: 9 blocks: 1 orient: 



U[2741] edges: 9 blocks: 2 orient:- 



^180 


(2) 1 blinks 








r 44 #ts(full) 1 


77 




r 


mod 


theta/pi 


#sts 


03 


1 . 414213562 


0.000000000 


8 


04 


1.000000000 


1 . 000000000 


118 


05 


3.531591136 


0.624367653 


680 


06 


1.732050808 


0.333333333 


3427 


07 


3.492914996 


0.890973934 


12752 


08 


4 .491277421 


0.565948829 


41724 


09 


2 . 137696553 


-0 . 952084422 


116880 


10 


7.868279993 


0.767079923 


298725 


11 


3.622631174 


0.451744350 


693880 


12 


6.908838600 


0.964545125 


1509026 


gem: 


dabcgef jhimklpnorqtsvu 
jtmudlpgoasnvf qhikrbec 






2 blinks 



r®° #ts(f u II) 4 

r mod 

03 0.707106781 

04 0.500000000 

05 0.175515613 

06 0.288675135 

07 0.285362093 - 

08 0.732537816 - 

09 0.575807654 - 

10 0.030805730 - 

11 0.551405577 

12 0.543484606 



theta/pi 
0.000000000 
1.000000000 
0 . 400000000 
0.000000000 
-0.290505809 
-0.500000000 
-0.378542251 
-0.800000001 
0.712543863 
1.000000000 



#sts 

2 

34 

70 

319 

658 

1816 

3496 

7561 

13414 

25114 



hO v44 Ikftosirvb jadmeuphcnqg 



U[2014] edges: 9 blccks: 1 orient: 9 







151 



U[2261] edges: 9 blocks: 1 orient:- 



' ' 










* 


s 








9 1 



dabchef gki jnlmqopsrutwvzxyCABED 
® ' htyvdwiuqf lkzCnrgpBsaex jcEDboAm 

hO v62 wzmAsqCBhcoyDbrElkedxuavf ntig jp 

U[2023] edges: 9 blocks: 2 orient: + 



82 (0) 4 1 blinks 

4ft 

r, #ts(partial) 



r mod 

03 1.000000000 

04 0.707106781 

05 0.525731112 

06 1.154700538 

07 2.535803101 

08 1.155762275 

09 0.674810760 

10 0.170820393 

11 1.106431677 

12 1.879545708 

npm . dabchefgki jnlmqoptrsvuxw 
" ‘ hxprdunasclkoqm jwvif tegb 

hO v48 sugf xdcbhnmvp jtkrqlwiaoe 



1031 

theta/pi 
0.250000000 
-0 . 125000000 
-0 . 050000000 
0 . 000000000 
-0 . 019418423 
-0 . 102941752 
-0.731312625 
- 0.200000000 
-0 . 656761421 
-0.724383840 1 



#sts 

4 

166 

584 

4487 

12764 

52212 

124428 

364953 

761728 

818514 







U[2029] edges: 9 blocks: 1 orient: - 



^183 


(1) 1 blinks 








4° #ts (full) 14 






r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


8 


04 


1.000000000 


0.000000000 


108 


05 


0.000000000 


0.000000000 


640 


06 


0.000000000 


0.000000000 


3127 


07 


0 . 801937736 


1 . 000000000 


11752 


08 


1.000000000 


1 . 000000000 


38024 


09 


1.285575219 


0.722222222 


106920 


10 


0 . 618033989 


0.400000000 


271945 


11 


0 . 959846053 


0.099543132 


632720 


12 


0.732050808 - 


■0.166666667 


1372676 


gem: 


dabcgef jhimklpnorqts 
jrpedohgmt fqibkcsnla 









S3 



3 
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U[2034] edges: 9 blocks: 1 orient: - 



'184 (1) 



2 blinks 



r 48 #ts(f u II) 29 



r mod 

03 1.000000000 0 

04 0.000000000 0 

05 0.381966011 -0 

06 0.000000000 0 

07 0.504726977 0 

08 0.717438935 0 

09 0.737891832 0 

10 0.236067978 0 

11 0.240890652 -0 

12 0.866769112 -0 

dabcgef jhimklpnosqrvtuxw 
=1 ‘ jxvodmrgwaenslkuphfbqcit 

hO v48 tqpwxclmsk jvobhfnairdgue 



theta/pi #sts 
000000000 4 

000000000 46 

800000000 188 

000000000 765 

099258986 2368 

195913276 6668 

277777778 16296 

000000000 37237 

432707274 77884 

679853662 154394 




V. 



9 1 



85 (0) 4 3 blinks 

4° #ts(f u II) 2 



U[2986] edges: 9 blocks: 1 orient: - 



c 






r mod 

03 1.000000000 

04 0.707106781 

05 0.200811416 

06 0.577350269 

07 0.599674716 

08 1.124597095 

09 0.716299119 

10 0.529764523 

11 0.596297622 

12 0.806229600 



theta/pi 
0 . 250000000 
0.875000000 
0.950000000 
0.333333333 
-0.981535077 
-0.728631455 
-0.545863454 
-0 .460696083 
-0 .195709881 
0.091773110 1 



#sts 

4 

46 

188 

765 

2368 

6668 

16296 

37237 

77884 

54394 



npm . dabcgef jhimklpnorqts 
® ' jpmedlhgqtbrcsikofna 
h0 v40 qisntmoebr jdplcfakgh 



U[2039] edges: 9 blocks: 1 orient: + 




U[2988] edges: 9 blocks: 1 orient: - 




|7I 


"r-FP 




^Lj) 



c/ 186 (0)12 1 blinks 

xf #ts(full) 1 

r mod 

03 1.000000000 - 

04 0.707106781 - 

05 0.850650808 - 

06 1.000000000 

07 2.093113139 - 

08 1.778823646 

09 1.303626487 - 

10 1.283438193 

11 2.060205061 - 

12 2.732050808 

dabcgef jhimklpnorq 
® ' jmpedqngkaihblf roc 

hO v36 qkiorpcmgb jahedf In 



U[2051] edges: 9 blocks: 3 orient: - 

"I 



theta/pi #sts 
■0.250000000 8 

-0.875000000 132 

-0.750000000 744 

0.500000000 4505 

-0.424180386 17048 

0.653194166 64912 

■0.125859861 188616 

0.134341190 545353 

■0.829437541 1322600 
0.291666667 3186596 




87 (0) 12 1 1 blinks 
r 88 #ts (full) 25 

r mod theta/pi 

03 1.000000000 0.250000000 

04 0.707106781 0.375000000 

05 1.650335359 0.913081267 

06 1.000000000 -0.500000000 

07 0.736976229 0.678571429 

08 1.155762276 0.477941752 

09 2.577402769 -0.978810815 

10 2.131112570 -0.279344013 

11 1.373116949 -0.222968290 

12 2.732050808 0.208333333 

dabcgef jhimklonqpsr 
‘ jrpedkmgoafchlsnbqi 
hO v38 lormkqacpe jgdfbishn 



U[2055] edges: 9 blocks: 4 orient: -t 



U[2052] edges: 9 blocks: 3 orient: 



#sts 

8 

132 

744 

4505 

17048 

64912 

188616 

545353 

322600 

186596 



m i 



9 1 



88 (0) 1 0 1 2 blinks 
,40 



it) #ts(f u II) 156 

r mod 

03 0.000000000 0 

04 0.923879533 1. 

05 0.000000000 0. 

06 0.788675135 0 

07 0.000000000 0 

08 1.261284216 0. 

09 0.000000000 0. 

10 1.581138830 -0 

11 0.000000000 0 . 

12 1.888625382 -0. 



theta/pi 
000000000 
000000000 
000000000 
000000000 
000000000 
729115361 
000000000 
602416382 
000000000 
022016502 1 



#sts 

4 

42 

160 

637 

1904 

5284 

12772 

28881 

60016 

18422 




dabcgef jhimklpnorqts 
" 1 jnledshgqapcbmitof rk 
hO v40 oeihtanqcs jgrlf dpmkb 



U[2059] edges: 9 blocks: 4 orient: 



'189 (0)2 2 blinks 



r 88 



#ts(full) 740 

r mod theta/pi #sts 

03 0.000000000 0.000000000 4 

04 0.923879533 -0.500000000 42 

05 0.000000000 0.000000000 160 

06 0.788675135 1.000000000 637 

07 0.000000000 0.000000000 1904 

08 0.822571766 0.154326672 5284 

09 0.000000000 0.000000000 12772 

10 0.502778683 0.733480848 28881 

11 0.000000000 0.000000000 60016 

12 1.131088383 -0.443964279 118422 

npm . dabcgef jhimklonqpsr 

® ' jolpdkrgmasqnibechf 

hO v38 oshlqibmfp jdckrneag 




9 190 


(0) 3 2 1 blinks 








r 44 #ts(partial) 


466 




r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


142 


05 


0 .798872081 


0.545931659 


536 


06 


0 .866025404 


0.000000000 


3575 


07 


0.558632095 - 


■0.545883677 


10988 


08 


1.497904681 


1 . 000000000 


40836 


09 


0 .895842943 


0.511788960 


103452 


10 


0 . 638196601 


0.908136683 


283977 


11 


1.327906701 


0.828605733 


620752 


12 


2 . 144873177 


0 .404488201 


1412938 


gem: 


dabcgef jhimklpnorqtsvu 




jsnvdkrgtapucmbf ohqile 





U[2060] edges: 9 blocks: 2 orient: - 








ft 
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U[2061] edges: 9 blocks: 2 orient:- 



'191 (0)3 1 blinks 



r 26 #ts(f u II) 10 



9 1 



92 (0) 3 1 blinks 



40 



I? #ts(full) 426 



r 


mod 


theta/pi 


#sts . Lr _ 


r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


142 


04 


0.500000000 


0.000000000 


46 


05 


1.279920545 


0.089085396 


536 


05 


1.203001910 


0.200000000 


248 


06 


0 .866025404 


0.000000000 


3575 


06 


0 .866025404 


0.000000000 


1247 


07 


0 . 859701243 


0.067643930 


10988 


07 


0 . 753041503 


-0.285714286 


4136 


08 


1 . 880588113 


0.000000000 


40836 


08 


0 .191341716 


0.000000000 


14132 


09 


1 . 674077232 


-0.138807319 


103452 


09 


0.793023581 


-0.239347160 


36864 


10 


1 . 638196601 


-0.178170792 


283977 


10 


1 . 447213595 


-0 . 400000000 


97117 


11 


2.384681887 


-0.262396676 


620752 


11 


1 . 149245400 


-0 . 609000108 


215724 


12 


2 . 144873177 


-0.404488201 


1412938 


12 


0 . 683012702 


-0.500000000 


480058 



dabcgef jhimklpnorq 
" ' joqedclgkpihrmbaf n 
hO v36 hprgcldnf k jiqamboe 



dabcgef jhimklpnorqts 
® ‘ jmredqsgkaitplfbochn 



hO v40 mlh jkrbcf ongaedsptqi 



U[2066] edges: 9 blocks: 2 orient: 4 






'193 (1)3 6 blinks 



.38 



#ts(full) 2 



U[2068] edges: 9 blocks: 2 orient: 4- U[2891] edges: 9 blocks: 3 orient: 4- 

0® 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


-0.500000000 


4 


04 


0 . 000000000 


0 . 000000000 


46 


05 


1 . 175570505 


1 . 000000000 


248 


06 


1 . 000000000 


0.333333333 


1247 


07 


0 . 801937736 


0.785714286 


4136 


08 


1 . 732050808 


-0 . 070913276 


14132 


09 


1 .595818538 


-0 . 854183441 


36864 


10 


0.381966011 


-0 . 400000000 


97117 


11 


1 . 425885328 


0 . 661119362 


215724 


12 


1 . 732050807 


-0.250000000 


480058 


gem: 


dabchef gki jnlmqopsr 
komedclshraqfbn jgpi 






•a 



cl 



U[2314] edges: 9 blocks: 3 orient:- U[3382] edges: 9 blocks: 3 orient:- 



yp &) 



U[2809] edges: 9 blocks: 2 orient: - U[3408] edges: 9 blocks: 2 orient: - 

E 



hO v38 jgplsqbarhdkoemcf in 






CZ D 






9 194 


(1 ) 3 1 3 blinks 






4 2 #ts (full) 2 




r 


mod 


theta/pi 


03 


1.000000000 


-0 . 500000000 


04 


0.000000000 


0.000000000 


05 


0.381966011 


-0 . 100000000 


06 


1.000000000 


0.666666667 


07 


2.211353372 


-0 . 472169585 


08 


1 . 732050808 


0.679086724 


09 


1 .441778656 


-0.038430618 


10 


1.561311660 


0.754068341 


11 


1.556680729 


-0.540531415 


12 


1.732050807 


0.250000000 


gem: 


dabcgef jhimklpnorqtsvu 
josudphgf avcqmtinlrbek 



U[2069] edges: 9 blocks: 2 orient: - 



#sts 

4 

46 

248 

1247 

4136 

14132 

36864 

97117 

15724 

80058 




□ G 


1-El 


ll 


u 



9i S 



(0)2' 


1 blinks 


l? 2 


#ts(full) 7 




mod 



U[2305] edges: 9 blocks: 3 orient: - 






m 



U[3377] edges: 9 blocks: 3 orient: - 



hO v44 qhnpkuomte jgbcldsf avri 






03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



0 . 000000000 
0.382683432 
0 . 000000000 
0.211324865 
0 . 000000000 
0 . 137949690 
0 . 000000000 
1.251853814 
0 . 000000000 
0.200809997 



theta/pi #sts 
0.000000000 4 

0.000000000 30 

0.000000000 112 

0.000000000 421 

0.000000000 1224 

0.500000000 3332 

0.000000000 7924 

-0.460949838 17745 

0.000000000 36528 

-0.336982751 71666 



dabcgef jhimklpnosqrut 
" 1 juskdpogqaecrmhftnlib 
hO v42 qkirctpmeb jnulasodgfh 



U[2072] edges: 9 blocks: 3 orient: 4 



a 



ifp] 



U[2089] edges: 9 blocks: 2 orient: 



'196 (0) 



6 blinks 



rf #ts(full) 1 



r mod 

03 0.707106781 

04 0.500000000 

05 0.798872081 

06 0.288675135 

07 0.210928687 

08 0.574025149 

09 0.530873376 

10 0.638196601 

11 0.173442465 

12 0.333576802 



theta/pi 
0 . 000000000 
0 . 000000000 
-0 . 454068341 
0 . 000000000 
-0.384973272 
1 . 000000000 
-0 .881393180 
0 . 908136683 
0 . 855274413 
-0.244881019 1 



#sts 

4 

42 

160 

637 

1904 

5284 

12772 

28881 

60016 

18422 




U[2426] edges: 9 blocks: 1 orient: - 



P 



U[2129] edges: 9 blocks: 1 orient: - 



U[2873] edges: 9 blocks: 1 orient: - 






U[2245] edges: 9 blocks: 1 orient: + U[3092] edges: 9 blocks: 1 orient: - 



dabchefgki jnlmqopsrut 
® ‘ krnedcmphosbqfuigtal j 



hO v42 enqf idpuatlkrbmgco j sh 






U[21 05] edges: 9 blocks: 1 orient: - 



'197 (1) 3 blinks 



46 



#ts(f u II) 148 



r mod 

03 1.000000000 0 

04 1.000000000 1 

05 1.236067978 1 

06 1.000000000 0 

07 1.603875472 -0 

08 1.000000000 -0 

09 0.448436333 -0 

10 1.266837942 0 

11 1.045718043 0 

12 1.239313675 -0 



theta/pi 
.000000000 
, 000000000 
, 000000000 
, 000000000 
. 087196313 
, 500000000 
, 529777184 
.270299312 
,566083372 
,798855427 



#sts 

4 

46 

160 

693 

1916 

5560 

12820 

29725 

59960 

120222 




irE 



±r 



U[2978] edges: 9 blocks: 1 orient: - 






U[3081] edges: 9 blocks: 2 orient: - 



dabcgef jhimklpnosqrutwv 
” ‘ jnrwdvmgtaquhsikpfbolce 
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9 1 



U[21 08] edges: 9 blocks: 1 orient: - 



98 (0) 4 3 blinks 



r 44 #ts(full) 3 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

1.000000000 
0.707106781 
1.019963345 
0.577350269 
0.626986706 
0.240024675 
0 . 176994028 
0 . 480422450 
0 . 120592553 
0.570467044 



theta/pi 
-0 . 250000000 
-0.875000000 
0.613081267 
0.333333333 
-0 . 407171361 
-0.518826703 
-0.731741997 
-0.584289187 
-0.607749288 
-0.224137481 



#sts 

4 

24 

108 

373 

1160 

3120 

7612 

17033 

35540 

69780 



S 






9, 



99 (0) 3 blinks 



r? 6 



U[2803] edges: 9 blocks: 1 orient: - 






U[2998] edges: 9 blocks: 1 orient: - 



dabcgef jhimklpnorqtsvu 
" ' jspedqlgtabhumvrockinf 



hO v44 rptlknause jqcf ibdgovhm 






03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(full) 2 

mod 

0.707106781 
0.500000000 
0.141995114 - 

0.288675135 
0 .414566728 
0.349854384 
0.109759133 - 

0 . 020162612 
0.138394539 - 

0 . 606725372 



theta/pi 
0.000000000 
0.000000000 
0.200000000 
0.000000000 
0.360635685 
0.000000000 
0 .195676243 
0 . 400000001 
0.368826858 
0.018844586 



#sts 

4 

42 

160 

637 

1904 

5284 

12772 

28881 

60016 

118422 



npm . dabcgef jhimklpnosqrutwv 
9 ' jwredcmgtaqohsukpfbvlin 



hO v46 vlufhwtpsr jbnmaegkiqcod 



U[2125] edges: 9 blocks: 1 orient: + 






U[21 65] edges: 9 blocks: 1 orient: 




U[3089] edges: 9 blocks: 1 orient: 4 




w 



U[2143] edges: 9 blocks:1 orient: 



'200 (1) 1 blinks 



44 



#ts(full) 2 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

1 . 000000000 
1 . 000000000 
1.328131026 
0 . 000000000 
0.280102340 
0 . 414213562 
2.536832184 
2 . 085071739 
2.563787079 
2 . 732050808 



theta/pi 
0 . 000000000 
0 . 000000000 
-0 . 054068341 
0 . 000000000 
-0.242116129 
1 . 000000000 
0.598601736 
0.365658810 
0 . 190090866 
0 . 000000000 



#sts 

4 

42 

148 

597 

1664 

4616 

10720 

24125 

48980 

96186 




dabcgef jhimklpnorqtsvu 
9 ' jroednhglspqfmcutvaikb 



hO v44 tf iqnusmcv jerlgdphoabk 



U[2145] edges: 9 blocks: 1 orient: - 



U[3105] edges: 9 blocks: 1 orient: - 



'201 (0) 4 blinks 



r 88 #ts(f u II) 8 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0.707106781 
0.500000000 
0.620409298 
0.288675135 
0.205116335 
0 .191341716 
0 . 436202602 
0.384907697 
0 . 136142113 
0.557447147 



1 



theta/pi 
0.000000000 
000000000 
0.973504147 
0.000000000 
0.966824792 
0.500000000 
0.396722410 
0.052991707 
0.201366962 
0.807469377 



#sts 

2 

34 

74 

335 

722 

2020 

3940 

8689 

15446 

29406 



•*; (ft] 



P±> 



U[2246] edges: 9 blocks: 1 orient: - 



dabchef gki jnlmqoptrswuvzxyBADC 
® ‘ kqf edcrzhya jxAnDsgbCtoBwlivmup 
hO v60 Bgmpxt jACbf kuDezwqvlcsrohdyain 




CD 

ro 

o 

ro 


(0) 4 1 1 blinks 








42 #ts(f u II) 1 






r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.250000000 


4 


04 


0.707106781 


0.375000000 


70 


05 


0.811393378 


-0.974367653 


232 


06 


0.577350269 


0.333333333 


1221 


07 


1.329887483 


0.604368206 


3236 


08 


1.398966326 


0.606173297 


10504 


09 


1 . 439826155 


-0.777913135 


23404 


10 


1.072452927 


-0.363081267 


58285 


11 


0.582393432 


-0.684828375 


114416 


12 


1.388906894 


0.726069656 


240918 


gem: 


eabcdif ghl jkomnqpsrut 
itmqf ep juogclshkdbnra 





U[21 68] edges: 9 blocks: 1 orient: - 



/• • [§ 



9 



203 (1)5 2 blinks 



i? 8 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(f u II) 66 

mod 

1 . 000000000 
1 . 000000000 
1.236067978 
1 . 000000000 
1 . 970749326 
0 . 171572875 
1.734384781 
1 . 850550860 
0 . 084014899 
1.743122421 



theta/pi 
,000000000 
,500000000 
,200000000 
. 666666667 
,310751242 
.750000000 
,240807345 
,361286386 
,116315942 
,425938670 



#sts 

4 

38 

148 

573 

1728 

4768 

11496 

25997 

53964 

106334 



hO v42 tkhgmpnc jibusdfolqear 



dabchef gki jnlmqoptrsvuxw 
" ■ kvmedclihxstf onbrquwapg j 



hO v48 tguilobsxpekhrv jcwmaqfnd 



U[21 70] edges: 9 blocks: 1 orient: + 



• : M 



M 



U[2825] edges: 9 blocks: 1 orient: + 









( L±b 



U[2188] edges: 9 blocks:1 orient:- 



'204 (0)4 3 blinks 



.48 



#ts(full) 2 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

1 . 000000000 
0 . 707106781 
0 . 431535930 
0 . 577350269 
1 . 537431952 
1 . 772963136 
0 .714897633 
0.229593316 
1 . 528739936 
1 . 832987446 



theta/pi 
-0.250000000 
0 . 625000000 
0 .195931659 
-0.333333333 
0 . 031961316 
-0 . 085083618 
-0.210813486 
0 . 032920077 
0.506965468 
0.261156048 



#sts 

4 

38 

144 

593 

1732 

4964 

11780 

27245 

55864 

112002 






Cp 



U[2380] edges: 9 blocks: 1 orient: - 






-id- 



U[2682] edges: 9 blocks: 1 orient: - 



gem: 



dabcgef jhimklpnosqrutwvyx 
jwnldthgrapecmxuoif skqyvb 
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CD 

l\D 

O 

CJ1 


(0) 4 blinks 








rf #ts(f u II) 1 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


42 


05 


0 . 459505841 


0.200000000 


160 


06 


0.288675135 


0.000000000 


637 


07 


0.293284091 


-0.696930422 


1904 


08 


0.032829048 


0.000000000 


5284 


09 


0.274808309 


0.747635221 


12772 


10 


0.211145618 


-0 . 400000000 


28881 


11 


0.332412210 


0.685480426 


60016 


12 


0.807453614 


0.257892873 


118422 


gem: 


dabcgef jhimklpnosqrutwv 
jrqedtoglwsinmhupbvf cka 





U[2221] edges: 9 blocks: 1 orient: - 



U[2970] edges: 9 blocks: 1 orient: - 





U[2495] edges: 9 blocks: 1 orient: - 





hO v46 seniuarqvp jogctkwmf lbdh 



U[2756] edges: 9 blocks: 1 orient: - 

: • : [B^ 



U[2279] edges: 9 blocks: 1 orient: - 



'206 (2) 1 blinks 



44 



#ts(full) 4 



Lra 



,i 

Fpn 



9 



207 (1) 1 blinks 



44 



#ts(full) 234 



r 


mod 


theta/pi 


#sts 


r 


mod 


theta/pi 


#sts 


03 


1.414213562 


0.000000000 


8 


03 


1 . 000000000 


0.000000000 


8 


04 


0.000000000 


0.000000000 


66 


04 


1 . 000000000 


0.000000000 


76 


05 


1.027486297 


0.600000000 


344 


05 


0.381966011 


-0 . 600000000 


416 


06 


1.732050808 


0.333333333 


1483 


06 


1 . 000000000 


0.000000000 


1875 


07 


2.713791736 


0.384973272 


5264 


07 


1 . 685575984 


-0.029283938 


6760 


08 


4.000000000 


0.375000000 


16196 


08 


3 . 000000000 


0.000000000 


21160 


09 


2 .415771745 


0.260652840 


44304 


09 


1 .486215304 


-0 . 142368331 


58248 


10 


1.318188449 


0.675632347 


109933 


10 


1 . 096187084 


-0 . 134341190 


145685 


11 


4.615418264 


0.530504058 


251944 


11 


0 . 957306983 


-0.332193976 


334928 


12 


6.324555320 


0.397583618 


539078 


12 


3 . 088024997 


-0.076184182 


719652 



dabchefgki jnlmqoptrsvu 
® ' konedurihpasfvt jgqlbmc 

hO v44 pgfvosbaqulktenhd jcmri 

U[2282] edges: 9 blocks: 1 orient: 4 






rr 






dabcgef jhimklpnorqtsvu 
® ' gusldqapbr jenmctvkohif 

hO v44 vskoqcmglaf thrdepubin j 

U[2286] edges: 9 blocks: 1 orient: + 



208 (1)3 2 blinks 



#ts(full) 7 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



4 6 

mod 

1 . 000000000 
0 . 000000000 
0 . 381966011 
1 . 000000000 
1 . 847588408 
0 .414213562 
0 . 820639567 
1 . 121318070 
1.265401156 
1.239313675 



theta/pi 
-0.500000000 
0 . 000000000 
0.700000000 
0 . 666666667 
0 .119686036 
-0 . 625000000 
-0 . 964085159 
0.375632347 
0.765928437 
0 . 048855427 



#sts 

4 

54 

184 

869 

2364 

7224 

16436 

39405 

78624 

L61318 



J£T 



St 



U[2808] edges: 9 blocks: 2 orient: - 



& 









eabcdifghl jkomnrpqustwv 
" ' iwoqf epktbumlgrndcvahs j 
hO v46 khgoswcb j iarf qteuvpdnlm 



9 209 


(0) 6 1 2 blinks 






4 2 #ts(f u II) 17 




r 


mod 


theta/pi 


03 


0.000000000 


0.000000000 


04 


0.923879532 - 


0.250000000 


05 


0.000000000 


0.000000000 


06 


0.707106781 - 


0.750000000 


07 


0.000000000 


0.000000000 


08 


0 . 606602033 


0 .493499808 


09 


0.000000000 


0.000000000 


10 


0 . 809380752 


0.109543578 


11 


0.000000000 


0.000000000 


12 


1.911175423 - 


0.827706474 


gem: 


dabcgef jhimklpnosqrut 
jrpodstgumif aqecnblhk 



#sts 

4 

42 

160 

637 

1904 

5284 

12772 

28881 

60016 

118422 



U[2303] edges: 9 blocks: 3 orient: - 

IP 



U[3202] edges: 9 blocks: 2 orient: - 



hO v42 sf n juoalqdphcmbt ikgre 



^210 


(0) 6 2 blinks 








r 28 #ts(full) 1120 




r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


4 


04 


0 . 923879532 


-0.750000000 


42 


05 


0 . 000000000 


0.000000000 


160 


06 


0.707106781 


0.250000000 


637 


07 


0 . 000000000 


0.000000000 


1904 


08 


0 . 847242829 


-0.563482682 


5284 


09 


0 . 000000000 


0.000000000 


12772 


10 


0 . 848169152 


0.472294042 


28881 


11 


0 . 000000000 


0.000000000 


60016 


12 


1.385835736 


-0 . 251550356 


118422 


gem: 


dabcgef jhimklonqpsr 
jkf rdsogqabipmhnlec 





hO v38 ephoadrmbs jnclf igqk 



U[2310] edges: 9 blocks: 3 orient: + 




9211 


(0) 2 2 1 blinks 








4° #ts(full) 572 




r 


mod 


theta/pi 


#sts 


03 


1 .414213562 


0 . 000000000 


8 


04 


0 .707106781 


0.250000000 


124 


05 


2 . 406003820 


0.200000000 


768 


06 


2 . 081665999 


-0 . 077210479 


4257 


07 


1 . 831544142 


0 . 079412550 


17352 


08 


3.470287195 


-0 .182299164 


62440 


09 


1 . 982960341 


-0 . 432886658 


190664 


10 


2 . 933749882 


-0.335791136 


530497 


11 


3.729801371 


-0 . 681044600 


1331904 


12 


1 .591443392 


-0.790940332 


3122028 


gem: 


dabcgef jhimklpnorqts 
jonqdtkgpahscmbielrf 





U[2315] edges: 9 blocks: 2 orient:- 



P@W 
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U[2319] edges: 9 blocks: 1 orient:- 



'212 (0) 10 1 blinks 



r 44 #ts(full) 1 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.382683432 


0.500000000 


46 


05 


0.000000000 


0.000000000 


184 


06 


0.211324865 


1.000000000 


789 


07 


0.000000000 


0.000000000 


2360 


08 


0.057140632 


0.250000000 


6876 


09 


0.000000000 


0.000000000 


16496 


10 


0.937191343 


-0.265323473 


38465 


11 


0.000000000 


0.000000000 


79336 


12 


0.034869635 


0.115711991 


159786 


gem: 


dabcgef jhimklpnosqrutwv 
jurwdqognasbtmhfpvkilce 









h0 v46 soiqchtf en jwukbvdglrmpa 



CO 

CM 

D 


(0)6 2 blinks 








rf #ts(f u II) 3 






r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


4 


04 


0.382683432 


-0.750000000 


46 


05 


0 . 000000000 


0.000000000 


184 


06 


0.366025404 


0.500000000 


789 


07 


0 . 000000000 


0.000000000 


2360 


08 


0 . 429037164 


0.979198174 


6876 


09 


0 . 000000000 


0.000000000 


16496 


10 


0 . 992606536 


-0.056801149 


38465 


11 


0 . 000000000 


0.000000000 


79336 


12 


0.735162199 


-0.550886540 


159786 


gem: 


dabchef gki jnlmqopsrut 
krf edctmhpaqignslu job 





hO v42 uosnpl jrcgfktdbahqime 



U[2322] edges: 9 blocks: 1 orient: 




U[2425] edges: 9 blocks: 1 orient: - 



'214 (0)3 1 blinks 



,52 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



i ? #ts(full) 49 

mod 

0 . 707106781 
0 . 500000000 
0 . 459505841 
0 .866025404 
0 . 850771123 
1.273733916 
1 . 008866792 
0.211145618 
1 .496558297 
1.199164220 - 



theta/pi 

000000000 

000000000 

800000000 

000000000 

173094520 

000000000 

444444444 

400000000 

305138984 

052302341 



#sts 

4 

40 

156 

581 

1780 

4772 

11640 

25913 

54020 

105676 



"•■flip 



dabchefgj imklpnosqrvtuxwzy 
® ‘ jwrzdyqihostxmagpf ulkbvnce 



hO v52 w jpruiaxf nhdybeczlt somgkvq 



CD 

PO 

cn 


(0) 7 1 1 blinks 








r^ 2 #ts (full) 6 






r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 500000000 


4 


04 


0.500000000 


-0.750000000 


40 


05 


1.061006796 


0.300000000 


156 


06 


0.288675135 


0.000000000 


581 


07 


0.329438574 


0.261543466 


1780 


08 


1.339392013 


0.875000000 


4772 


09 


1.039188375 


-0 . 128199185 


11640 


10 


1 . 125735421 


0 . 400000000 


25913 


11 


1.731256771 


0.985918794 


54020 


12 


0.501344437 


0.655200038 


105676 


gem: 


dabchef gki jnlmporqustxvwzy 
kwvrdqunhyagticfpeozlsb jxm 





U[2429] edges: 9 blocks: 1 orient: - 



9g 



a 



9 



216 (1) 2 blinks 



r? 8 



#ts(full) 381 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

1 . 000000000 
1 . 000000000 
1.773667960 
0 . 000000000 
1.761727968 
1.585786438 
1 . 065604270 
3.206031885 
1.522706442 
3 . 105828541 



0 

1 

0 

0 

-0 

-0 

0 

0 

-0 

0 



theta/pi 
,000000000 
,000000000 
,865658810 
,000000000 
,407487549 
,500000000 
, 613021874 
,230853420 
,236365284 
, 916666667 



hO v52 wg juvmrypcqkfonslbiextzdha 



U[2457] edges: 9 blocks: 1 orient: + 



: • : [§& 



U[2702] edges: 9 blocks: 1 orient: - 




U[2515] edges: 9 blocks: 5 orient:- 



'217 (0)6 2 blinks 



r 86 



#ts(full) 644 



r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


4 


04 


0 . 923879532 


0.250000000 


22 


05 


0 . 000000000 


0 . 000000000 


80 


06 


0 . 707106781 


0.250000000 


255 


07 


0 . 000000000 


0 . 000000000 


680 


08 


0 .392847479 


0.375000000 


1648 


09 


0 . 000000000 


0 . 000000000 


3588 


10 


0 . 515308013 


0.577780747 


7309 


11 


0 . 000000000 


0 . 000000000 


13896 


12 


0 . 866025404 


0.570913276 


25158 




U[2520] edges: 9 blocks: 3 orient: - 




dabegaf jhimklpnorq 
® ‘ jrmpdohgf abqclienk 



hO v36 nf hqiblpek jgamdroc 



'218 (1)3 3 blinks 



,32 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



1 , #ts(full) 9 

mod 

1.000000000 
0.000000000 
0.000000000 
000000000 - 
414213562 - 

000000000 
000000000 - 
000000000 - 
000000000 - 
000000000 - 



theta/pi 
0.500000000 
0.000000000 
0.000000000 
■0.333333333 
■0.027830415 
0.375000000 
■ 0.944444444 
■0.600000000 
■0.590909091 
■0.250000000 



#sts 

4 

22 

80 

255 

680 

1648 

3588 

7309 

13896 

25158 



U[2518] edges: 9 blocks: 5 orient: 

(g- Q 






U[2595] edges: 9 blocks: 4 orient: - 

(tib Q 

— T^- — • 






U[3420] edges: 9 blocks: 5 orient: - 



dabcigaf jhilknmpo 
” ' jpkedchglnf oiamb 






#sts 

4 

46 

188 

765 

2368 

6668 

16296 

37237 

77884 

154394 



dabcgef jhimklpnosqrvtuxw 
" ' jwmedcpgsabuf lqhotxrnkvi 
hO v48 lfhmwnscpr jqdbxvakuogiet 



216 
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U[2528] 



9 blocks: 3 orient: + 



219 (0)5 1 blinks 



4? 

r, #ts(partial) 



mod 

0.707106781 
0.500000000 
0.831253875 
0.288675135 
0.634884924 
0.461939766 
0.232457745 
0.690983006 
1.109859440 
0.734490785 
dabcgef jhimklpnosqrut 
' jumndprgqaticelsohf kb 
hO v42 f hqtiakpeg jdsmrbuonlc 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



382 

theta/pi 

0.000000000 

0.500000000 

0.400000000 

1.000000000 

0.806478430 

0.750000000 

0.794902716 

0.800000000 

0.850619938 

0.419842373 



#sts 

2 

34 

66 

309 

552 

1576 

2600 

5725 

8850 

16626 




9 



220 (0) 4 1 blinks 



r? 6 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



#ts(partial) 

mod 

1 . 000000000 
0.707106781 
1 . 019963345 
0.577350269 - 

0.234113181 
0 . 478732409 
0 .404462082 
1 . 102453112 
0 . 693004972 
1 . 042990097 



-0 



805 

theta/pi 
0.250000000 
0.375000000 
0 . 986918733 
0 . 333333333 
0 . 107142857 
0.647058248 
0 . 702360710 
0 . 570969760 
035005274 



0 . 524377002 



tsts 

4 

30 

104 

367 

960 

2440 

5248 

10997 

20712 

38206 



npm . dabcgef jhimklpnosqrutwv 
® ' jrpedvognsbtimhwluaqkfc 



hO v46 nihmloscbv jprwteudgf qka 



U[2560] edges: 9 blocks: 1 orient: 




U[2602] edges: 9 blocks: 5 orient: - 



'221 (0)12 1 blinks 



rfno #ts(full) 2 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



'402 

mod 

1 . 000000000 
0 . 707106781 
1.312862063 
1 . 000000000 
0 . 182018097 
0 . 500000000 
1 . 527525232 
1.283438193 
0 . 605987289 
1 . 414213562 



theta/pi 

250000000 

875000000 

725632347 

500000000 

464285714 

437500000 

643852192 

934341190 

300918624 

125000000 



#sts 







48 

216 

785 

2416 

6528 

15888 

35505 

73912 

L44944 



dabcgef jhilknm 
gem - jnledchgkamf ib 



hO v28 mkigchdneb jalf 



'222 (0) 12 1 blinks 



U[2603] edges: 9 blocks: 5 orient: 

=1— R— i 



26 



#ts(full) 4 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

1.000000000 
0.707106781 
0.324919696 
1.000000000 
1 .460870634 
1 . 118033989 
0.577350269 
0.552786404 
1.099100659 
1.414213562 



theta/pi 
.250000000 
.375000000 
. 650000000 
.500000000 
. 478089655 
.460083618 
.583333333 
.800000000 
, 708491042 
. 625000000 



#sts 




Li 



Cl 



48 

216 

785 

2416 

6528 

15888 

35505 

73912 

144944 



cabfdeighk jml 
' imdcbgf lkha je 
hO v26 gfmaibdklche j 



^223 


(0) 3 blinks 








r? 4 #ts(f u II) 3 






r 


mod 


theta/pi #sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


1.000000000 


18 


05 


0 . 655738262 


0.600000000 


38 


06 


0.288675135 


0.000000000 


125 


07 


0.502701649 


-0.501028004 


254 


08 


0.732537816 


0.500000000 


580 


09 


0 . 832081162 


0.488319191 


1060 


10 


0 . 429992669 


0.800000000 


2021 


11 


1 . 002532791 


-0.928926146 


3374 


12 


0.524969489 


0.917857192 


5734 


gem: 


dabchef gki jnlmqoptrsvuxwzyBA 
hszwdx juqgf kAynrvpbatieloBmc 





hO v56 jBgyloqAhamukwf tcevzrnsdxpib 



U[2650] edges: 9 blocks: 1 orient: 9 



•"’ C !k 



:n 



U[3002] edges: 9 blocks: 1 orient: - 




U[2671] edges: 9 blocks: 1 orient:- 



'224 (0) 6 1 blinks 



A* 



#ts(full) 97 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0 . 000000000 
0 . 923879532 
0 . 000000000 
0.366025404 
0 . 000000000 
0 .711835552 
0 . 000000000 
0 . 510411424 
0 . 000000000 
0.284759469 



theta/pi 

000000000 

250000000 

000000000 

500000000 

000000000 

535753980 

000000000 

665510018 

000000000 

382745168 



#sts 

4 

26 

96 

315 

856 

2096 

4612 

9449 

18072 

32834 






72 



npm . dabcgef jhimklpnosqrvtuxw 
9 ■ j vsedclgtaphrmxuwnf ikoqb 



hO v48 lgohkuwmne jadvcxpftsribq 



U[2749] edges: 9 blccks: 1 orient: - 



'225 (0)5 3 blinks 



52 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



i ? #ts(full) 2 

mod 

0.707106781 
0.500000000 - 

0.317510727 - 

0 . 288675135 
0.764718650 
0.620452434 
0.387098972 - 

0 . 100813062 
0.671117687 
0.426996750 



theta/pi 

0.000000000 

0.500000000 

0.400000000 

1.000000000 

0.785339258 

0.250000000 

0.018800542 

0.800000000 

0.917165789 

0.682881741 



#sts 

2 

18 

42 

141 

294 

696 

1272 

2493 

4150 

7186 



‘ . * djJfl 



U[2847] edges: 9 blocks: 1 orient: - 

Qefil 



gem: 



dabcgef jhimklpnosqrvtuywxAz 
jumpdzhgsvbyclxefwirkatAnqo 







-LI- 



U[3014] edges: 9 blocks: 1 orient:- 
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U[2810] edges: 9 blocks: 1 orient:- 



^226 


(0)4 1 blinks 








r^° #ts(partial) 


649 




r 


mod 


theta/pi 


#sts 


03 


1.000000000 - 


■0.250000000 


4 


04 


0.707106781 - 


■0.875000000 


30 


05 


1.192598523 - 


■0.866570011 


104 


06 


0.577350269 


1 . 000000000 


367 


07 


0.611980236 


0.316196143 


960 


08 


0 .191824306 


0.664916382 


2440 


09 


0.550390882 - 


■0.730345018 


5248 


10 


0 . 140214523 


0.854068341 


10997 


11 


1.012450225 


0.320478828 


20712 


12 


0.253231689 


0.310749716 


38206 


gem: 


dabcgef jhimklpnosqrutwvyx 
jykvdphgurwxsmitlanf oecqb 





[Hpffl 



9 



u 



227 (0) 9 2 blinks 

i?° #ts(partial) 

r mod 

03 0.707106781 

04 0.500000000 

05 0.721222998 

06 0.500000000 - 

07 1.038587383 - 

08 0.349854384 

09 0.883511382 

10 0.520162612 

11 0.574500931 

12 0.306449158 - 



76 

theta/pi 
0.000000000 
1.000000000 
0 .763081267 
0 . 500000000 
0 . 392757035 
0.500000000 
0 . 449780422 
0 . 473837466 
0 .862200667 
0.429853662 



#sts 

2 

34 

66 

309 

552 

1576 

2600 

5725 

8850 

16626 



hO v50 wmntkiqaye jobulgpvdscrxhf 



npm . dabchef gki jnlmqopsrutxvwzy 
® ' k juedctzhqaiyvnxbpgsfomrwl 
hO v52 qz jrnkbuwcfpoxdltmvyhsieag 



U[2842] edges: 9 blocks: 3 orient: 4 






a 



U[3291] edges: 9 blocks: 2 orient:- 

5f 




U[2860] edges: 9 blocks: 3 orient: 



'228 (0) 2 1 blinks 



42 



#ts(f u II) 135 



r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


4 


04 


0 . 923879533 


-0.500000000 


26 


05 


0 . 000000000 


0 . 000000000 


84 


06 


0 . 788675135 


1 . 000000000 


275 


07 


0 . 000000000 


0 . 000000000 


696 


08 


1 . 137515221 


0 .181321079 


1684 


09 


0 . 000000000 


0 . 000000000 


3576 


10 


0 .745030197 


-0.711398553 


7253 


11 


0 . 000000000 


0 . 000000000 


13596 


12 


0 . 720274043 


0 . 809636397 


24526 




dab c g e f jhimklonqpsrut 
® ' jkpndqmglurthecosbf ia 
hO v42 rhlusciopk j f nmbgaqted 



U[2861] edges: 9 blocks: 3 orient:- 



229 


(0) 2 1 blinks 








r 44 #ts(full) 2 






r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.923879533 


0.500000000 


26 


05 


0.000000000 


0.000000000 


84 


06 


0.788675135 


1.000000000 


275 


07 


0.000000000 


0.000000000 


696 


08 


1 . 419407413 


-0.750000000 


1684 


09 


0.000000000 


0.000000000 


3576 


10 


0.902438691 


-0.651062475 


7253 


11 


0.000000000 


0.000000000 


13596 


12 


0.462043211 


-0.300837241 


24526 


gem: 


eabcdhf gki jnlmporqtsvu 
kvnpsetohlauicmrgdf q jb 





G^! 






9 



230 (0) 1 blinks 

r®° #ts(partial) 

r mod 

03 0.707106781 

04 0.500000000 

05 0.901087498 - 

06 0.288675135 

07 1.442404911 

08 1.273733916 

09 1.001758242 

10 0.811958680 

11 0.723786542 

12 0.728150448 



687 



#sts 



theta/pi 
0.000000000 2 

1.000000000 18 

0.059309062 36 

0.000000000 119 

0.625675138 232 

0.500000000 522 

0.336921756 942 

0.118618124 1761 

0.188240281 2932 

0.233117237 4904 



hO v44 mgoin jpsdvqkteublhracf 



U[2863] edges: 9 blocks: 2 orient: 4 



dabchef gki jnlmqoptrsvuxwAyzDBC 
" ' kzqCdBrohmAbuintDgfp jwvyxlasec 
hO v60 wosnx jADcylkedvazqiutbCmf rBgph 



r-FTI 



i ?231 (0) 3 1 blinks 

40 

i? #ts(partial) 

r mod 

03 0.707106781 

04 0.500000000 

05 0.371748034 

06 0.866025404 

07 0.521120889 - 

08 0.732537816 

09 0.550031434 

10 0.138196601 

11 0.484450781 

12 1.183012702 



1340 

theta/pi 
0 . 000000000 
0 . 000000000 
0 . 600000000 
0 . 000000000 
0.428571429 
1 . 000000000 
0.222222222 
0 . 800000000 
0.526968265 
0 . 000000000 



U[2878] edges: 9 blocks: 4 orient: + 



#sts 

4 

40 

140 

515 

1376 

3504 

7680 

16005 

30580 

56056 




npm . dabchefgki jmlpnorqts 
" ' knqeds jihgarbmftploc 

hO v40 lkoqr j sdatpigecbhnmf 



U[2892] edges: 9 blocks: 3 orient: - 



v? 232 


(1) 1 blinks 








r 42 #ts (full) 6 






r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


4 


04 


0.000000000 


0.000000000 


30 


05 


0.381966011 


0.000000000 


96 


06 


1.000000000 


-0.333333333 


339 


07 


2.211353372 


-0.543598157 


852 


08 


1.732050807 


-0 . 445913276 


2156 


09 


1 . 441778656 


-0.205097284 


4548 


10 


1.561311660 


-0 . 445931659 


9493 


11 


1.556680729 


-0 .767804142 


17688 


12 


1.732050808 


1 . 000000000 


32538 


gem: 


dabcgef jhimklpnosqrut 
jkpsdrtgnlbaimucofehq 





•a 






218 



APPENDIX A THE 487 POTENTIALLY PRIME SPACES IN U 



9 233 


(1) 1 blinks 








4 2 #ts(full) 13 






r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


4 


04 


1.000000000 


1 . 000000000 


46 


05 


1 . 618033989 


0.600000000 


152 


06 


0.000000000 


0.000000000 


623 


07 


1.305412983 


0.904400608 


1580 


08 


0 . 414213562 


0.500000000 


4308 


09 


1.969615506 - 


-0.833333333 


9084 


10 


1.902113033 


0 . 700000000 


19809 


11 


1.511499149 - 


-0.681818182 


36784 


12 


2.732050807 


0.833333333 


69610 


gem: 


dabcgef jhimklpnosqrut 
mnstduhgf k jqobalpicer 





U[2895] edges: 9 blocks: 3 orient: - 

SBD 



hO v42 qufhickreopbtm jgadnsl 



^234 


(0)2 1 blinks 








r, #ts(partial) 


241 




r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


4 


04 


0 . 923879533 


0.500000000 


46 


05 


0 . 000000000 


0.000000000 


152 


06 


0.211324865 


0.000000000 


623 


07 


0 . 000000000 


0.000000000 


1580 


08 


0.243531811 - 


-0.750000000 


4308 


09 


0 . 000000000 


0.000000000 


9084 


10 


0.475589268 - 


-0 . 126938629 


19809 


11 


0 . 000000000 


0.000000000 


36784 


12 


1 .111321437 


0.368661357 


69610 


gem: 


dabcgef jhimklpnosqrutwv 
juredqoglvsinmhfpctwbak 





hO v46 srf konbmtd jpwceuigaqvlh 



U[2920] edges: 9 blocks: 2 orient: 4 




Q -§fP 



^235 (0)9 1 blinks 

4° #ts(full) 26 

r mod 

03 0.707106781 0 

04 0.500000000 0 

05 0.721222998 -0 

06 0.500000000 -0 

07 0.356635209 -0 

08 0.349854384 1 

09 0.559179085 0 

10 0.520162612 0 

11 0.839330478 -0 

12 0.211832436 -0 

dabcgef jhimklpnorqts 
® ' j smldqhgtanrckbfpeoi 

hO v40 otlgknpmse jcbf rdiaqh 



theta/pi #sts 
000000000 2 

000000000 34 

436918733 66 

500000000 309 

125059328 552 

000000000 1576 

864590553 2600 

873837466 5725 

777705441 8850 

102416382 16626 



U[2940] edges: 9 blocks: 1 orient: - 

ii# 



^236 


(0) 1 blinks 








r 26 #ts (full) 3 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


30 


05 


0.573741760 


0.275632347 


104 


06 


0.288675135 


0.000000000 


367 


07 


0.633550928 


0.696232452 


960 


08 


0.349854384 


1.000000000 


2440 


09 


0.736968957 


-0.986325015 


5248 


10 


0.329179607 


-0.551264694 


10997 


11 


0.763041929 


-0.276851676 


20712 


12 


0.692874907 


0.291171725 


38206 


gem: 


cabf deighl jkomnrpq 
irqcplf kmnhga jeodb 





U[2942] edges: 9 blocks: 1 orient: - 



^237 


(1) 1 blinks 








r 28 #ts(f u II) 1 






r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.000000000 


4 


04 


1 . 000000000 


0.000000000 


40 


05 


0 . 618033989 


0.200000000 


140 


06 


1 . 000000000 


0.000000000 


515 


07 


0 . 445041868 


-0.142857143 


1376 


08 


0 .414213562 


1.000000000 


3504 


09 


0 . 652703645 


0.444444444 


7680 


10 


0 . 618033989 


0.600000000 


16005 


11 


0 . 839037352 


0.563545563 


30580 


12 


1.505971179 


0.361688385 


56056 


gem: 


dabchef gki jnlmqopsr 
k jledrpihmasbongf qc 





hO v36 kqhp jboneirmlcgdf a 



U[2950] edges: 9 blocks: 1 orient: 4 




P 


n 


1 

1 1 


L 

j 



hO v38 j sgqmpobnadkercf lih 
U[2952] edges: 9 blocks: 1 orient: 4- 



'238 (0) 

rf 



1 blinks 

#ts(full) 277 

r mod 

03 0.707106781 0 

04 0.500000000 0 

05 0.798872081 -0 

06 0.288675135 0 

07 0.371971784 0 

08 0.191341716 0 

09 0.565823675 -0 

10 0.638196601 0 

11 0.652254779 -0 

12 1.092784174 -0 



theta/pi #sts 
000000000 4 

000000000 26 

054068341 96 

000000000 315 

372910599 856 

000000000 2096 

097891367 4612 

108136683 9449 

204462090 18072 

151271810 32834 




npm . dabcgef jhimklpnosqrut 
® ' juprdnhglabtfmqsoecik 
hO v42 ofekcbrmpdjgutsinlaqh 



9 239 


(0) 5 1 2 blinks 








4 8 #ts (full) 16 






r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0.000000000 


2 


04 


0.500000000 


0.500000000 


34 


05 


0.580414541 


0.954068341 


66 


06 


0.288675135 


1 . 000000000 


309 


07 


0.711155743 


0.296403872 


552 


08 


0.303427098 


0.750000000 


1576 


09 


0.601823105 - 


0.961310678 


2600 


10 


0.336881039 


0.091863317 


5725 


11 


0.322398244 - 


0.942356426 


8850 


12 


0.296261356 - 


0.140292676 


16626 


gem: 


dabcgef jhimklpnosqrvtuxw 
jxuqdmhglwspfkbietvrcnao 






U[2968] edges: 9 blocks: 1 orient: - 

± 

U[3214] edges: 9 blocks: 1 orient:- 
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^240 


(0)11 1 blinks 








r 88 #ts(partial) 


747 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 - 


■0.500000000 


4 


04 


0.500000000 - 


■0.750000000 


30 


05 


0.573741760 


0.775632347 


112 


06 


0.288675135 


1.000000000 


421 


07 


0.392119039 


0.838488000 


1224 


08 


0.079256334 


0.875000000 


3332 


09 


0.545448276 


0 . 087791193 


7924 


10 


0.329179607 - 


■0.551264694 


17745 


11 


0.358052662 


0.847264730 


36528 


12 


0.739637029 


0.750000000 


71666 


gem: 


dabcgef jhimklonqpsr 
jimedpsgkabrqlf ocnh 





U[3020] edges: 9 blocks: 4 orient: - 

R- 




-5^ 



hO v38 pf lihbaoqr jsnmegdkc 



C?241 


(0) 6 1 blinks 








4° #ts(full) 186 




r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


4 


04 


0.382683432 


-0.250000000 


38 


05 


0 . 000000000 


0.000000000 


120 


06 


0.707106781 


0.250000000 


467 


07 


0 . 000000000 


0.000000000 


1156 


08 


0.398298698 


-0.131423364 


3084 


09 


0 . 000000000 


0.000000000 


6420 


10 


0 . 672406094 


-0.866882449 


13845 


11 


0 . 000000000 


0.000000000 


25520 


12 


0 . 150874815 


0.676051343 


47986 


gem: 


dabcgef jhimklpnorqts 
jrpodthgmaf sqlecibnk 





hO v40 f kiprlsmnb jaecqtohgd 



U[3024] edges: 9 blocks: 3 orient: 4 









U[3037] edges: 9 blocks: 1 orient: - 



'242 (0) 



38 



1 blinks 
#ts(full) 2 



r mod 

03 0.707106781 

04 0.500000000 

05 0.798872081 

06 0.288675135 

07 0.459724481 

08 0.732537816 

09 0.815492571 

10 0.638196601 

11 1.064863805 

12 0.739637029 



theta/pi #sts 
0.000000000 4 

0.000000000 40 

0.054068341 140 

0.000000000 515 

0.271910345 1376 

0.000000000 3504 

-0.156597184 7680 

-0.108136683 16005 

-0.352368470 30580 

-0.454371052 56056 








rS 

1 — ii 




1 



dabc:g e f jhimklonqpsr 
g ' j sopdnlgkarhfmqecib 
hO v38 nf sqkramce johgpldbi 



243 (0) 8 1 1 blinks 



U[3129] edges: 9 blocks: 5 orient:- 





r 2314 #tS(full) 6 




r 


mod 


theta/pi 


#sts 


03 


1.000000000 


-0.750000000 


8 


04 


1.000000000 


0.625000000 


76 


05 


1.312862063 


-0.325632347 


512 


06 


0.577350269 


0.666666667 


2535 


07 


0 . 473952458 


0.250000000 


9544 


08 


0 . 000000000 


0.000000000 


30952 


09 


1.225189336 


-0.871399638 


87288 


10 


1.283438193 


0.134341190 


222617 


11 


1.243376165 


-0.591717289 


518144 


12 


1.527525232 


0.435518859 


1125444 











9 



dabchef gjilknm 
gem ‘ jmledcnihabf kg 
hO v28 ifnklba jgdhmec 

U[3133] edges: 9 blocks: 3 orient: 4 



% 



Q_ 

'1 



U 



9 245 


(0) 1 1 1 2 blinks 








4° #ts(full) 98 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 - 


-0.500000000 


4 


04 


0 . 500000000 


0.250000000 


48 


05 


0.371748034 


0.500000000 


172 


06 


0.288675135 


1 . 000000000 


765 


07 


1.064961507 - 


■0.313544700 


2148 


08 


1.385819299 


0.375000000 


6400 


09 


1.052015904 - 


■0.747812608 


14788 


10 


0 . 138196601 


0 . 000000000 


34965 


11 


0.811631978 - 


■0 . 663331901 


70420 


12 


1 . 370105818 


0.225427573 


143280 


gem: 


dabcgef jhimklpnorqts 




gpredhmf ck jqtslboina 





244 (1)4 1 blinks 

r 86 #ts(f u II) 104 

r mod 

03 1.414213562 -0 

04 1.000000000 0 

05 2.828427125 0. 

06 1.732050808 -0 

07 2.000000000 0. 

08 2.797932652 -0 

09 1.414213562 0 

10 5.000000000 0 

11 2.449489743 -0 

12 3.234826365 -0 

dabchef gki jnlmporq 
1 hrmedcoanqgkpilf jb 
hO v36 nogf rdcbhpmqk jiale 

U[3139] edges: 9 blocks: 4 orient: - 

sir 



theta/pi 

250000000 

875000000 

250000000 

166666667 

277830415 

143826703 

472222222 

000000000 

384057978 

028479672 



#sts 

8 

118 

680 

3427 

12752 

41724 

116880 

298725 

693880 

L509026 




hO v40 hngf ircoqlpsbmated jk 



U[3140] edges: 9 blocks: 4 orient:- 



'246 (0)5 1 blinks 



42 



#ts(full) 2 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


1 . 000000000 


4 


04 


0.500000000 


1 . 000000000 


48 


05 


0 . 831253875 


0.800000000 


172 


06 


0.288675135 


1 . 000000000 


765 


07 


0 . 918994326 


0.670687558 


2148 


08 


1.385819299 


0.500000000 


6400 


09 


1.086507409 


0.734792068 


14788 


10 


0 . 690983006 


0.400000000 


34965 


11 


0.293453090 


0.848729848 


70420 


12 


0.538030402 


-0.761846816 


143280 


gem: 


dabchef gki jnlmposqrut 




ktredquihpn 


joaglfcbsm 






^a-Rl 

R3- J 
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C?247 


(0) 7 1 blinks 








r 44 #ts(full) 426 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


-0.500000000 


4 


04 


0.500000000 


-0.250000000 


48 


05 


0.928333668 


0.824367653 


172 


06 


0.288675135 


0.000000000 


765 


07 


0.707106781 


0.642857143 


2148 


08 


1 .497904681 


-0.375000000 


6400 


09 


0.979884307 


-0.894825412 


14788 


10 


0.861803399 


-0.648735306 


34965 


11 


1.075120707 


0.869879177 


70420 


12 


0.380971319 


0.562832958 


143280 


gem: 


dabcgef jhimklpnorqtsvu 
jpqedkhgfmiualsbvorntc 





U[3141] edges: 9 blocks: 4 orient: 

• • FHF 



. m 



9 



248 (0)13 2 blinks 



r?° 



#ts(f u II) 26 

r mod 

03 0.707106781 0. 

04 0.500000000 -0. 

05 0.928333668 -0 

06 0.288675135 0 

07 0.231920614 -0 

08 1.003135866 0 

09 1.185347098 0. 

10 0.861803399 0. 

11 1.288938699 0 

12 1.421804319 0 



theta/pi 

000000000 

500000000 

124367653 

000000000 

571428571 

250000000 

328810655 

248735306 

126952543 

187167042 



#sts 

4 

48 

172 

765 

2148 

6400 

14788 

34965 

70420 

143280 



hO v44 ksnhm jalcrgdeivtpf uqbo 



npm . dabcgef jhimklpnorqts 
" ' gphsd jmtof inrqkblaec 



hO v40 tlqjcohgsdpbnmarekif 



U[3142] edges: 9 blocks: 4 orient: 




U[3143] edges: 9 blocks: 6 orient:- 



'249 (0) 1 1 2 blinks 



r?g 19 #ts(full) 2 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


-0.500000000 


4 


04 


0.500000000 


0.250000000 


22 


05 


0 . 798872080 


-0.354068341 


80 


06 


0.288675135 


1 . 000000000 


255 


07 


0.289200275 


-0.214285714 


680 


08 


0 .461939766 


-0 . 625000000 


1648 


09 


0 . 634263769 


0 . 688209928 


3588 


10 


0 . 638196601 


-0.291863317 


7309 


11 


0 . 707106781 


0 . 681818182 


13896 


12 


0 . 809630852 


-0 . 177420481 


25158 


gem: 


dabcgef jhimklon 
jomedchglabnf ik 








U[3234] edges: 9 blocks: 5 orient: - 









h0 v30 nligchdoek jbamf 



U[3144] edges: 9 blocks: 6 orient:- 



^250 


(0) 5 1 blinks 








r, 4 #ts (full) 38 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


1 . 000000000 


4 


04 


0.500000000 


1.000000000 


22 


05 


0.707106781 - 


■0.100000000 


80 


06 


0.288675135 


1.000000000 


255 


07 


0.521120889 


0.571428571 


680 


08 


0.844623199 - 


■0.500000000 


1648 


09 


0.508412761 


0.244775531 


3588 


10 


0.500000000 


0.200000000 


7309 


11 


0.668349896 


0.665012094 


13896 


12 


0.394337567 


1.000000000 


25158 


gem: 


dabcgef jhimklonqp 
jkmedchgpaboqilnf 











9 



251 (0) 7 1 blinks 



xf- #ts(full) 4 



r mod 

03 0.707106781 

04 0.500000000 

05 0.601500955 

06 0.288675135 

07 0.707106781 

08 0.732537816 

09 0.634263769 

10 0.361803399 

11 0.250852605 

12 0.394337567 



theta/pi 
-0.500000000 
-0.250000000 
- 0 . 100000000 
0.000000000 
0.500000000 
0.625000000 
0.645123405 
-0.800000000 
0 .863636364 
0.250000000 



#sts 

4 

22 

80 

255 

680 

1648 

3588 

7309 

13896 

25158 



hO v34 nligchdoeq jpamfbk 



dabcgef jhilknmpo 
' j lpedchgoainkbmf 
hO v32 oglha jmpcf nibked 



U[3145] edges: 9 



blocks: 6 orient: 4 

Q_ 




'252 (0)13 2 blinks 



,30 



'253 



#ts(full) 38 



r mod 

03 0.707106781 0 

04 0.500000000 -0 

05 0.229752921 1 

06 0.288675135 0 

07 0.847218868 -0 

08 0.844623199 -0 

09 0.508412761 0 

10 0.052786405 0 

11 0.308657459 0 

12 0.809630852 0 



theta/pi #sts 
000000000 4 

500000000 22 

000000000 80 

000000000 255 

411738079 680 

750000000 1648 

911442198 3588 

000000000 7309 

853155410 13896 

572579519 25158 



U[31 46] edges: 9 blocks: 6 orient: 



cgSI 



U[3233] edges: 9 blocks: 5 orient: - 




s 



nom . dabcgef jhimklon 
' jlkedcngmaobihf 



hO v30 ohelcbmf an jdgki 



U[3160] edges: 9 blocks: 3 orient: - 



'253 (0)9 3 blinks 



,44 



I, #ts (full) 166 

r mod 

03 0.707106781 0. 

04 0.500000000 1. 

05 0.371748034 1. 

06 0.500000000 0. 

07 1.550186720 -0. 

08 0.574025149 -0. 

09 0.707106781 0. 

10 0.138196601 0. 

11 0.908312975 -0. 

12 1.709981902 -0. 



theta/pi #sts 
000000000 2 

000000000 66 

000000000 130 

500000000 859 

018852028 1588 

500000000 5684 

388888889 9780 

000000000 25405 

422447665 41030 

816291459 87686 




U[3249] edges: 9 blocks: i 

c 




U[3257] edges: 9 bl 



dabcgef jhimklpnorqtsvu 
” ' jqtudskgmahnrlfbpiovec 



rtLL 
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U[3161] edges: 9 blocks: 3 orient: - 



^254 


(0) 7 1 blinks 








S4 

r, #ts(partial) 


691 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 - 


■0.500000000 


2 


04 


0.500000000 - 


■0 . 250000000 


66 


05 


0.493730098 - 


■0.754068341 


130 


06 


0.288675135 


0.000000000 


859 


07 


1 . 105676686 


0.714285714 


1588 


08 


0.574025148 


0.625000000 


5684 


09 


1.468890287 - 


■0.326534008 


9780 


10 


0.243769410 


0.508136683 


25405 


11 


1.664734104 - 


■0.698037285 


41030 


12 


1.798013456 


0.315255138 


87686 


gem: 


dabchefgki jolmnqpsrutwvyxAz 
kvyAdz lrhpasxw j oiqgmbunt f ce 






hO v54 wmp jyvizAdqkbshclaurxftneog 



'->255 


(0)3 2 blinks 








ff #ts(f u II) 335 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


-0.500000000 


2 


04 


0.500000000 


-0.750000000 


66 


05 


0 .493730098 


-0.845931659 


130 


06 


0.500000000 


0.500000000 


859 


07 


0.331186263 


0.195118687 


1588 


08 


0 . 079256334 


0.875000000 


5684 


09 


0.266465147 


-0.166666667 


9780 


10 


0.243769410 


0.691863317 


25405 


11 


0 . 843683139 


-0.353688744 


41030 


12 


1 . 091781708 


0.923815818 


87686 


gem: 


dabcgef jhimklonqpsr 
jkoedcrgqabismf hlpn 





hO v38 ephf sdlmnq jgciborka 



U[3162] edges: 9 blocks: 3 orient: + 




C 



U[3261] edges: 9 blocks: 2 orient:- 







U[3163] edges: 9 blocks: 3 orient:- 



c/256 (0) 2 blinks 

r 40 #ts(full) 1 

r mod 

03 0.707106781 

04 0.500000000 

05 0.371748034 

06 0.288675135 

07 0.562859611 - 

08 1.115221249 

09 1.012914143 

10 0.138196601 - 

11 1.263863113 

12 1.653134110 

dabchefgki jnlmporqts 
" ' k jrsdnmihoatqfbgplec 

hO v40 jtglomcspadkf enrhiqb 



theta/pi #sts 
0.000000000 2 

0.000000000 66 

0.400000000 130 

0.000000000 859 

-0.417298019 1588 

1.000000000 5684 

0.593505764 9780 

-0.800000000 25405 

0.685503710 41030 

0.253854879 87686 




U[3248] edges: 9 blocks: 2 orient: 




257 


(0) 2 1 blinks 








r 44 #ts(full) 473 




r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.382683432 


1.000000000 


48 


05 


0.000000000 


0 . 000000000 


172 


06 


1.788675135 


1.000000000 


765 


07 


0.000000000 


0 . 000000000 


2148 


08 


0.795745448 


0.663125019 


6400 


09 


0.000000000 


0 . 000000000 


14788 


10 


2.012534744 


0.885060668 


34965 


11 


0.000000000 


0.000000000 


70420 


12 


2.066509943 


0.353807355 


143280 


gem: 


dabcgef jhimklpnorqtsvu 
jptedcmguasrhiqkovbf nl 





U[31 73] edges: 9 blocks: 3 orient: h 



^258 


(0) 4 2 blinks 








tf #ts(full) 31 0 




r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.250000000 


4 


04 


0.707106781 


0.375000000 


48 


05 


1.508772084 


0.284341190 


172 


06 


1.527525232 


0 . 439481141 


765 


07 


1 .161590158 


0.567037529 


2148 


08 


1.500000000 


0 . 437500000 


6400 


09 


1 . 442855262 


0.562253940 


14788 


10 


1 . 014484897 


0.683429989 


34965 


11 


1 . 182817716 


0.458230129 


70420 


12 


1 . 080123450 


0.564481141 


143280 


gem: 


dabcgef jhimklonqpsr 
gqiedsof rk jbpmanlch 





hO v44 rghtqkipbf jsnmlcuaoved 



U[31 78] edges: 9 blocks: 3 orient: 




'259 (0) 6 1 blinks 



4 ° 



#ts(full) 3 



r mod 

03 0.000000000 

04 0.923879532 

05 0.000000000 

06 1.366025404 

07 0.000000000 

08 1.745453246 

09 0.000000000 

10 1.666050861 

11 0.000000000 

12 2.216849889 



theta 
0 . 000000 
-0.750000 
0 . 000000 
0.500000 
0 . 000000 
-0 . 427278 
0 . 000000 
0 .811112 
0 . 000000 
-0 . 009041 



/pi 

000 

000 

000 

000 

000 

008 

000 

998 

000 

551 



#sts 

4 

54 

200 

937 

2664 

8140 

18928 

45445 

91776 

L88546 



hO v38 rgfhopblqesdjamcink 
U[3180] edges: 9 blocks: 2 orient: + 

' ' : 



dabcgef jhimklpnorqts 
® - mloedshgqk jpaitbnf rc 
hO v40 otkhanlrcmisf jeqpdgb 



U[3185] edges: 9 blocks: 2 orient:- 



>3 260 


(1) 2 blinks 








r 44 #ts (full) 6 






r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


4 


04 


1.000000000 


0.000000000 


54 


05 


1.543361918 


0.275632347 


200 


06 


1.000000000 


0.333333333 


937 


07 


1.757312152 


0.634873164 


2664 


08 


1 . 828427125 


1 . 000000000 


8140 


09 


1 . 850951660 


-0.948046372 


18928 


10 


2.236067977 


-0.600000000 


45445 


11 


1 . 952944037 


-0 . 475398631 


91776 


12 


3.088024997 


-0.257149152 


188546 


gem: 


dabcgef jhimklpnosqrutwv 
jvkpdohgracunmtebwf slqi 
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'261 (0) 10 1 1 blinks 
ij 2 #ts(f u 1 1) 4 



U[31 96] edges: 9 blocks: 2 orient: - 



r mod 

03 0.000000000 

04 0.923879533 

05 0.000000000 

06 0.912870929 

07 0.000000000 

08 1.684408590 

09 0.000000000 

10 1.368712161 

11 0.000000000 

12 1.605565824 

dabcgef jhimklpnosqrut 
=1 ‘ jrqedcogntpsimhkfbual 

hO v42 fhnsiaduer jqoctlpkgmb 



theta/pi 
0.000000000 
1.000000000 
0.000000000 
0.397583618 
0.000000000 
0.546183107 
0.000000000 
0.549126662 
0.000000000 
0.277971449 1 



#sts 

4 

52 

196 

937 

2644 

8192 

18928 

45865 

92136 

90516 






n 






\±b 

i 


Lii| 



'->262 


(0)2 1 blinks 








4ft 

r, #ts(partial) 


780 




r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


4 


04 


0 . 923879533 


0.500000000 


52 


05 


0 . 000000000 


0.000000000 


196 


06 


0.912870929 - 


-0.602416382 


937 


07 


0 . 000000000 


0.000000000 


2644 


08 


1.718523045 


0.589246020 


8192 


09 


0 . 000000000 


0.000000000 


18928 


10 


1.021075684 - 


■0 . 148572537 


45865 


11 


0 . 000000000 


0.000000000 


92136 


12 


0 . 616944562 


0.922515162 


190516 


gem: 


dabcgef jhimklpnosqrvtuxw 
jxnsdrhgkmifucwvpleoaqtb 





hO v48 onf ul jbs vctxgmadwkhrpiqe 



U[3200] edges: 9 blocks: 2 orient: 4 






IH 



¥ 



U[3203] edges: 9 blocks: 2 orient: 



'263 (0) 1 blinks 



,52 



#ts(partial) 98 



r mod 

03 0.707106781 

04 0.500000000 

05 1.279920545 

06 0.288675135 

07 0.921740957 

08 0.956708581 

09 0.527363022 

10 1.638196601 

11 2.357722239 

12 1.471687836 



#sts 

2 

66 

130 

859 



theta/pi 
0 . 000000000 
1 . 000000000 
0 . 910914604 
0 . 000000000 
-0.572791769 1588 

-0.500000000 5684 

0.468813251 9780 

0.178170792 25405 

-0.127721962 41030 

1.000000000 87686 




dabchefgki jnlmqopsrvtuxwzy 
" ' k jnedzmrhqapuywlbxtsgovicf 
hO v52 xyfmisbvqhwkdonrepcgz j luta 



264 (0) 3 1 1 blinks 

r^° #ts(partial) 



U[3204] edges: 9 blocks: 2 orient: - 



r mod 

03 0.707106781 

04 0.500000000 

05 0.743496069 

06 0.500000000 

07 0.131913290 

08 1.227306631 

09 1.281482825 

10 0.552786405 

11 0.983764747 

12 0.713424555 

dabchefgki jnlmporqtswuvyx 
® ‘ hgowdv japbykrtniumqcsxef 1 

hO v50 quyf kpxthroisaedn jvlbmgwc 



291 

theta/pi #sts 
0.500000000 2 

0.250000000 66 

0.500000000 130 

0.500000000 859 

0.652383846 1588 

0.375000000 5684 

0.027751144 9780 

0.000000000 25405 

0.124726714 41030 

0.457606999 87686 




9 



265 (0) 5 1 blinks 

i? #ts(partial) 

r mod 

03 0.707106781 

04 0.500000000 

05 1.254172642 - 

06 0.288675135 

07 0.316017332 

08 1.227306631 

09 0.779644664 - 

10 1.572949017 - 

11 2.072370733 

12 0.579429089 - 



428 

theta/pi #sts 
0.000000000 2 

0.500000000 66 

0.965658810 130 

1.000000000 859 

0.485117021 1588 

0.750000000 5684 

0.361603413 9780 

0.068682381 25405 

0.154767132 41030 

0.526971390 87686 



U[3205] edges: 9 blocks: 2 orient: 




266 (0) 9 1 3 blinks 



dabcgef jhimklpnosqrutwv 
^ ‘ jrnwdkugtapvcmqfobishle 
hO v46 ofhprlaqut jbevgdwmnkisc 



U[3206] edges: 9 blocks: 2 orient: 





rf #ts(full) 3 






r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


2 


04 


0.500000000 


0 . 000000000 


66 


05 


0 . 459505841 


-0 . 400000000 


130 


06 


0.500000000 


0.500000000 


859 


07 


1 . 047987635 


-0 . 047030909 


1588 


08 


0 . 956708581 


0 . 000000000 


5684 


09 


1 .097309524 


-0 . 126291151 


9780 


10 


0.211145618 


0 . 800000000 


25405 


11 


1.282613478 


0 . 022341175 


41030 


12 


0 . 823922070 


-0 . 176140632 


87686 




U[3374] edges: 9 blocks: 3 orient: - 

life 



dabchefgki jnlmqopsrut 
® - komedcruhtasfbn jgqlpi 
hO v42 jgorupbathdksecfmlqin 



U[3401] edges: 9 blocks: 2 orient:- 

iMlk 



CD 

CM 

05 


(2) 3 1 1 blinks 








r* 2 #ts (full) 653 




r 


mod 


theta/pi 


#sts 


03 


1 . 414213562 


-0 . 500000000 


8 


04 


1.000000000 


0.250000000 


100 


05 


3.280843188 


-0.630853420 


488 


06 


3.000000000 


0.500000000 


2515 


07 


3.326616259 


-0.690114894 


8424 


08 


5.082167562 


0.351008795 


28376 


09 


4.363323426 


-0.693987322 


74520 


10 


6.288811516 


0.215710813 


195061 


11 


6.221859690 


-0 .745347206 


434280 


12 


5.598191312 


0.081292158 


962348 


gem: 


dabcgef jhimklpnosqrut 
jqskdmogtaerplhfbucin 





U[3228] edges: 9 blocks: 2 orient: - 
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223 



'268 (0) 



1 blinks 



4S 

r, #ts(partial) 



1040 

r mod theta/pi #sts 

03 0.707106781 0.000000000 4 

04 0.500000000 1.000000000 48 

05 0.798872080 0.345931659 172 

06 0.288675135 0.000000000 765 

07 0.493788772 -0.976828893 2148 

08 0.349854384 0.500000000 6400 

09 0.567309949 -0.596054642 14788 

10 0.638196601 -0.691863317 34965 

11 1.281112170 -0.442243963 70420 

12 0.741511756 -0.627285205 143280 

dabcgef jhimklpnosqrvtuxw 
=1 ‘ jwtedrnglavxhmf qpocsbkui 

hO v48 lgpxkiswue jadrtcfnboqhvm 



U[3229] edges: 9 blocks: 3 orient: 

GP-n 

C G = I J 




i?269 


(0) 1 blinks 








r 88 #ts(partial) 


860 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


1.000000000 


22 


05 


0.573741760 - 


-0.524367653 


72 


06 


0.288675135 


0.000000000 


227 


07 


0.430463769 - 


-0.890318065 


584 


08 


0.191341716 - 


■0.500000000 


1400 


09 


0.331842862 


0.755224469 


3004 


10 


0.329179607 - 


-0.951264694 


6081 


11 


0.567385434 


0.710314954 


11472 


12 


0 . 471687836 


1.000000000 


20694 


gem: 


dabcgef jhimklonqpsr 
jiqedsmgnaf rhblocpk 





h0 v38 plehirkocg jsqmdanfb 



U[3232] edges: 9 blocks: 5 orient: 4 

CL 




Lq± 

— IrJ 



U[3247] edges: 9 blocks: 2 orient: 



270 (0) 5 1 blinks 



.48 



r mod 

03 0.707106781 

04 0.500000000 

05 0.437016024 

06 0.288675135 

07 1.430448531 

08 0.079256334 

09 0.883271519 

10 0.190983006 

11 0.882997572 

12 0.380971319 



#ts(partial) 133 

theta/pi 
0 . 000000000 
0.500000000 
0.700000000 
1 . 000000000 



#sts 

2 

66 

130 

859 




0.871548086 1588 
-0.250000000 5684 
0.955606442 9780 
0.600000000 25405 
-0.225590467 41030 
-0.812832958 87686 



dabcgef jhimklpnosqrvtuxw 
" ' mwpedchgok juxbvfnltsriqa 
hO v48 oiqpuxswbncf jmadktvrhgel 



9 271 (0) 5 1 1 blinks 

i? 8 #ts(partial) 

r mod 

03 0.707106781 

04 0.500000000 

05 0.270090757 - 

06 0.288675135 

07 0.301472038 

08 1.003135866 - 

09 0.733744805 - 

10 0.072949017 

11 1.320766523 - 

12 0.846720683 - 



U[3256] edges: 9 blocks: 2 orient: - 



490 

theta/pi #sts 
0.000000000 2 

0.500000000 66 

0.300000000 130 

1.000000000 859 

0.138689104 1588 

0.250000000 5684 

0.575952331 9780 

0.600000000 25405 

0.136637415 41030 

0.481554657 87686 




w 



dabchef gki jnlmqoptrsvuxwzyCAB 
® ' kCoqdtxnhmywuicBep j f slvgaAzrb 
hO v58 t fpvrwasqblkxznyiAhgcB jCuoedm 



U[3258] edges: 9 blocks: 2 orient: 



9 272 


(0) 7 1 2 blinks 








4 A #ts(f u II) 226 




r 


mod 


theta/pi 


#sts 


03 


0 .707106781 


-0.500000000 


2 


04 


0 . 500000000 


0.750000000 


66 


05 


0 . 659357578 


-0.365658810 


130 


06 


0.288675135 


0.000000000 


859 


07 


0 . 750791136 


0.727502121 


1588 


08 


1.273733916 


0 . 125000000 


5684 


09 


1 .183007664 


-0 .819253695 


9780 


10 


0 . 434752416 


-0.268682381 


25405 


11 


0 . 652862557 


-0.523680225 


41030 


12 


0.390800930 


-0 . 905133923 


87686 


gem: 


dabcgef jhimklpnorqtsvu 
gtnudhrpvk jicmbf saqoel 






hO v44 s f qokrhgaln j tevcpbiumd 
U[3259] edges: 9 blocks: 2 orient: + 



'273 (0) 

4 6 



2 blinks 



#ts(full) 6 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


2 


04 


0.500000000 


1 . 000000000 


66 


05 


0 . 843294502 


-0 . 683429989 


130 


06 


0.288675135 


0 . 000000000 


859 


07 


0.210928687 


0.757883871 


1588 


08 


1 . 115221249 


-0.500000000 


5684 


09 


1 . 472764532 


-0.297060986 


9780 


10 


0 . 711145618 


-0 . 633140021 


25405 


11 


1 . 780585880 


-0 . 834665307 


41030 


12 


1 . 056800351 


-0 . 694263077 


87686 


gem: 


dabcgef jhimklpnosqrutwv 
j skedcpgvqfbnmrwatloiuh 






w 



U[3402] edges: 9 blocks: 2 orient: - 



(BfiJTfgj 



hO v46 lrwtisauek jgdhcqpvfmnbo 



U[3260] edges: 9 blocks: 2 orient: - 



C?274 


(0) 1 blinks 








r 80 #ts(partial) 


191 




r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0.000000000 


2 


04 


0.500000000 


0.000000000 


66 


05 


0.533005286 - 


■0.369146580 


130 


06 


0.288675135 


0.000000000 


859 


07 


0.734220341 - 


■0.988273107 


1588 


08 


0 .891050484 


1 . 000000000 


5684 


09 


0.539287209 - 


■0.598171423 


9780 


10 


0.284094635 


0.738293159 


25405 


11 


0.965626380 - 


■0.229865964 


41030 


12 


1.512855805 - 


■0.137639670 


87686 


gem: 


dabcgef jhimklpnosqrutwvyx 
jvpodnhglybufmeckwtsiqxra 






* 






224 
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y 275 (1) 3 1 1 blinks 

f 2 #ts(f u II) 31 

r mod 

03 1.000000000 0 

04 1.000000000 0 

05 1.000000000 -0 

06 1.000000000 -0 

07 1.414213562 -0 

08 1.000000000 0 

09 0.347296355 0 

10 0.618033989 0 

11 0.500183993 -0 

12 0.517638090 0 



theta/pi 
, 500000000 
, 750000000 
.700000000 
.333333333 
, 170687558 
.125000000 
.277777778 
.800000000 
.855002323 
.833333333 



#sts 

8 

56 

280 

1167 

4048 

12296 

33232 

81921 

186472 

397448 



U[3264] edges: 9 blocks: 4 orient: - 

: ^ c EiEr 



9 



cabfdeighl jknmpo 
• ipncmkf oabgeldh j 
hO v32 mgopbleanicfh jkd 



276 (1)4 1 blinks 

r® 8 #ts(f u II) 702 

r mod theta/pi #sts 

03 1.414213562 0.250000000 8 

04 0.000000000 0.000000000 118 

05 1.414213562 -0.450000000 680 

06 1.000000000 0.000000000 3427 

07 2.828427125 0.448517972 12752 

08 2.828427125 0.562500000 41724 

09 0.170575027 -0.250000000 116880 

10 2.195372431 -0.220132016 298725 

11 1.817464225 0.206392368 693880 

12 4.000000000 0.541666667 1509026 

npm . dabcgef jhimklonqpsr 

® ' jisodrkgmahqbcef lpn 

h0 v38 nlf sicbqrk jgampodeh 



U[3266] edges: 9 blocks: 2 orient: 4 






a 



Ln 



U[3273] edges: 9 blocks: 5 orient: - 



^277 


(0)4 1 blinks 








f 6 #ts(full) 15 






r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.250000000 


4 


04 


0 . 707106781 


0 . 875000000 


18 


05 


1.376381920 


0 . 950000000 


52 


06 


0 . 577350269 


1 . 000000000 


141 


07 


1.042241778 - 


-0.563544700 


320 


08 


1.118033989 - 


-0 . 664916382 


680 


09 


0.428525073 - 


■0.250000000 


1312 


10 


1.170820393 - 


-0.200000000 


2405 


11 


0.455734141 - 


-0.295454545 


4148 


12 


0 . 816496581 


0.291666667 


6882 


gem: 


dabchef gki jnlmporq 
kmf rdqlphoagb jnice 








tjpn 

□ 



h0 v36 einf adm jbhqkocrlpg 



y278 (0) 9 1 2 blinks 

r 86 #ts (full) 1 

r mod theta/pi #sts 

03 0.707106781 0.000000000 2 

04 0.500000000 1.000000000 18 

05 0.573741760 0.875632347 34 

06 0.500000000 0.500000000 115 

07 0.185985892 0.285714286 196 

08 0.732537816 -0.500000000 452 

09 0.909038955 -0.333333333 708 

10 0.329179607 0.248735306 1333 

11 0.551891343 0.800747493 1958 

12 0.275611854 0.861688385 3254 

dabchef gki jnlmporq 
® ' kpqedcoihnmga jlrfb 

hO v36 pgmjoibanrlkcfqhed 

U[3317] edges: 9 blocks: 6 orient: -t 



U[3284] edges: 9 blocks: 4 orient: - 




9 



U[3413] edges: 9 blocks: 5 orient:- 




279 (0) 1 1 1 1 blinks 

r 86 #ts(f u II) 37 

r mod 

03 0.707106781 -0 

04 0.500000000 -0 

05 0.798872080 0 

06 0.288675135 1 

07 0.417906506 -0 

08 0.844623199 -0 

09 0.618213611 -0 

10 0.638196601 0 

11 0.707106781 -0 

12 0.105662433 0 



theta/pi #sts 
.500000000 4 

.750000000 18 

.154068341 52 

.000000000 141 

.642857143 320 

.125000000 680 

.972875060 1312 

.691863317 2405 

.227272727 4148 

.750000000 6882 




i?280 (0) 13 1 blinks 

r 84 #ts(full) 7 

r mod theta/pi 

03 0.707106781 0.000000000 

04 0.500000000 0.500000000 

05 0.601500955 -0.400000000 

06 0.288675135 0.000000000 

07 0.591009048 0.900741014 

08 0.844623199 -0.250000000 

09 0.806039450 0.144536259 

10 0.361803399 0.800000000 

11 0.144591748 0.454545455 

12 0.105662433 -0.500000000 

npm . dabcgef jhimklonqp 

' jomedphglabnqikf c 
hO v34 nlif hqcogk jbamped 



dabcgef jhimklpnorq 
" ' jrmpdongkaqhclfeib 

hO v36 ekiolnpmcb jarfdqgh 

U[3318] edges: 9 blocks: 6 orient: + 

Q 



#sts 

4 

18 

52 

141 

320 

680 

1312 

2405 

4148 

6882 




a 



d- 



^281 


(0)13 1 blinks 








if® #ts (full) 67 






r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0.000000000 


4 


04 


0.500000000 


0.500000000 


24 


05 


0 . 601500955 


0.400000000 


76 


06 


0.288675135 


0.000000000 


225 


07 


0.231920614 - 


■0 . 857142857 


536 


08 


0.461939766 


0.750000000 


1184 


09 


0.303012985 


0.666666667 


2344 


10 


0.361803399 - 


■0.800000000 


4385 


11 


0.422061281 - 


■0.727272727 


7676 


12 


0.105662433 - 


■0.500000000 


12888 


gem: 


dabcgef jhilknm 
gkimdnlf cb jaeh 





U[3325] edges: 9 blocks: 8 orient: 



Itfl 

c - b 
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CD 

ID 

OO 

ro 


(0) 1 blinks 








r 40 #ts(f u II) 1 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


1 . 000000000 


18 


05 


0.371748034 


0.800000000 


34 


06 


0.288675135 


0.000000000 


115 


07 


0.960351647 


-0.789939064 


196 


08 


0 .191341716 


-0 . 500000000 


452 


09 


0 . 872491117 


1 . 000000000 


708 


10 


0 . 138196601 


0 . 400000000 


1333 


11 


0.777181530 


-0 . 458491042 


1958 


12 


0.809630852 


0.927420481 


3254 


gem: 


eabcd j f ghilknmporqts 
lqngf edmrk jpsciatohb 





U[3329] edges: 9 blocks: 5 orient: - 






-Kill] 

-b 



hO v40 mihkrnqlbaoc jtdgpsef 



'->283 


(0)10 1 blinks 








40 

r, #ts(partial) 


1158 




r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


4 


04 


0 . 923879533 


0.000000000 


22 


05 


0 . 000000000 


0.000000000 


64 


06 


0 . 912870929 


0.397583618 


189 


07 


0 . 000000000 


0.000000000 


428 


08 


0 . 981319227 


0.795513251 


952 


09 


0 . 000000000 


0.000000000 


1828 


10 


0.707106781 - 


-0.850000000 


3445 


11 


0 . 000000000 


0.000000000 


5912 


12 


0.522663880 - 


■0.373183522 


9990 


gem: 


dabcgef jhimklpnorqts 
jtqedclgraphnmf kosib 





hO v40 qghoanimbs jpctrledkf 



U[3347] edges: 9 blocks: 4 orient: 4 



c/284 (0)4 1 blinks 

r| 8 #ts(full) 389 

r mod 

03 1.000000000 0 

04 0.707106781 -0 

05 1.376381920 -0 

06 0.577350269 0 

07 2.181348814 0 

08 0.579470825 0 

09 2.059218770 -0 

10 1.539746860 0 

11 1.441509086 -0 

12 2.165038708 -0 

dabcgef jhimklonqpsr 
" ' gpiodmqnsk jbf relahc 

hO v38 nsepqbkgodhrami jclf 



theta/pi #sts 
250000000 4 

625000000 46 

650000000 152 

333333333 623 

259243036 1580 

268826703 4308 

974347823 9084 

910914604 19809 

121053046 36784 

260547562 69610 



U[3367] edges: 9 blocks: 4 orient: H 



U[3372] edges: 9 blocks: 3 orient: - 



^285 


(0) 1 blinks 








r 44 #ts(full) 2151 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.000000000 


34 


05 


0.798872081 


-0.454068341 


66 


06 


0.288675135 


0.000000000 


309 


07 


0.633550928 


-0.930856949 


552 


08 


0 .191341716 


0.000000000 


1576 


09 


1.210428874 


-0.990136865 


2600 


10 


0.638196601 


0.908136683 


5725 


11 


1.530377565 


0.391369332 


8850 


12 


0.727402050 


-0.143527443 


16626 


gem: 


dabcgef jhimklpnorqtsvu 
gu j ldtvbf orenmcspkqiha 






c /286 


(0) 5 3 blinks 








r 40 #ts(f u II) 4 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.500000000 


34 


05 


1 . 091321678 


0.424367653 


66 


06 


0.288675135 


1.000000000 


309 


07 


1 . 147013505 


0.816681081 


552 


08 


0.303427098 


0.750000000 


1576 


09 


1.574552818 


-0.628545097 


2600 


10 


1 .190983006 


-0.848735306 


5725 


11 


1 .191818977 


-0.363602950 


8850 


12 


1 . 631897159 


-0.473838125 


16626 


gem: 


dabcgef jhimklpnorqts 
jqoedcsglaritmfbpkhn 





hO v44 kifoucqgra jsvltehbndpm 



U[3373] edges: 9 blocks: 3 orient: 

m 




in 



U[3404] edges: 9 blocks: 2 orient: - 



(D§1“ 



w 



U[3430] edges: 9 blocks: 3 orient: 4 

(DrCD ®- 
cl- 



c/287 (0) 4 1 blinks 

rf #ts(full) 3 

r mod 

03 1.000000000 

04 0.707106781 

05 1.630447550 

06 0.577350269 

07 1.285124168 

08 1.500000000 

09 2.802507888 

10 3.348940559 

11 2.245899260 

12 3.284123752 



theta/pi #sts 
-0.250000000 4 

-0.375000000 46 

-0.489303917 152 

-0.333333333 623 

-0.156897117 1580 

-0.437500000 4308 

-0.306950199 9084 

-0.434596257 19809 

-0.620478524 36784 

-0.579979822 69610 



hO v40 nhrtiskmpg j fbadelcqo 
U[3387] edges: 9 blocks: 2 orient: + 



dab c g e f jhimklpnosqrut 
® ' mqoedchgnk jtasfbpluri 
hO v42 tiqkhrbngapsemudcf 1 jo 



U[3390] edges: 9 blocks: 3 orient: - 



c /288 


(0) 9 1 blinks 








r 86 #ts(partial) 


501 




r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0.000000000 


2 


04 


0.500000000 


0.000000000 


66 


05 


1.716745058 - 


■0.491863317 


130 


06 


0.500000000 


0.500000000 


859 


07 


0.811415584 - 


■0.082666013 


1588 


08 


2.039100781 


0.000000000 


5684 


09 


3.610306137 - 


■0.699200782 


9780 


10 


2 . 947213595 


0.983726635 


25405 


11 


4 . 648572893 


0.758251030 


41030 


12 


4 . 107919181 


0.102416382 


87686 


gem: 


dabchef gki jnlmposqrvtuxwzyBA 


hiredtzasgBkxonvpubmcqAfw 


jy! 
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9 289 


(0) 3 1 1 blinks 








4 8 #ts(f u II) 333 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


-0.500000000 


2 


04 


0.500000000 


0.250000000 


66 


05 


2.013153348 


-0.547926993 


130 


06 


0.500000000 


0 . 500000000 


859 


07 


1 . 704668877 


-0.837858017 


1588 


08 


2.533869596 


0.375000000 


5684 


09 


1.852043346 


0.978732391 


9780 


10 


4.052786404 


0.095853986 


25405 


11 


3.507545580 


-0.745784504 


41030 


12 


3.297726489 


-0.121118942 


87686 


gem: 


dabcgef khi jnlmqopsrvtuxw 
gvosdrnf xtlk jacbhqemwpui 





U[3391] 



9 blocks: 3 orient: + 




hO v48 eglxapuomvfwrhnkditsb jcq 



i?290 


(0) 3 1 blinks 








r 86 #ts(partial) 


257 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 - 


■0.500000000 


2 


04 


0.500000000 - 


■0.750000000 


34 


05 


0.283990228 - 


-0.700000000 


66 


06 


0.500000000 


0.500000000 


309 


07 


0.512139742 


0.849780220 


552 


08 


0.303427098 - 


-0 . 125000000 


1576 


09 


0.392691631 - 


-0.202252214 


2600 


10 


0 . 080650449 


0 . 400000000 


5725 


11 


1.581377246 - 


-0.527514887 


8850 


12 


1.532553607 


0.763917630 


16626 


gem: 


dabchefgki jnlmqopsrvtuxwzyBA 
hwledB jxqsAkbzntipgrymvauocf 



hO v56 qrgtAvushxoiawB jmblzcf npedyk 



U[3392] edges: 9 blocks: 2 orient: 4 



" ■. B 



U[3393] edges: 9 blocks: 4 orient: - 



'291 (2)3 1 blinks 



,30 



'8793 



#ts(full) 4 



r mod 

03 1.414213562 -0 

04 1.000000000 -0 

05 2.288245611 1 

06 3.000000000 0 

07 2.000000000 0 

08 2.797932652 -0 

09 3.741657387 -0 

10 2.236067978 1 

11 2.449489743 0 

12 3.605551275 0 



theta/pi #sts 
500000000 8 

750000000 40 

000000000 152 

500000000 475 

115026728 1280 

081326703 3072 

560518859 6720 

000000000 13629 

906785251 25960 

437167042 46904 






dabchefgki jmlon 
■ kmnedclihga jofb 



hO v30 gf jnokalecbhdmi 



U[3400] edges: 9 blocks: 2 orient: - 



292 


(0) 5 1 blinks 








r 80 #ts (full) 2 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.500000000 


34 


05 


0.580414541 


0.954068341 


66 


06 


0.288675135 


1.000000000 


309 


07 


0.714553588 


-0.867433121 


552 


08 


0.303427098 


0.750000000 


1576 


09 


1 . 152646464 


-0.031980973 


2600 


10 


0.336881039 


0.091863317 


5725 


11 


0.467686734 


-0.811733300 


8850 


12 


0.640555687 


-0.432929101 


16626 


gem: 


dabchefgki jnlmporqtsvuxwzy 
kyrudomihwabxf nspvqetczgl j 





I • 



^293 


(0) 2 blinks 








xf #ts(f u II) 45 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.000000000 


34 


05 


0 . 634136124 


0.042016670 


66 


06 


0.288675135 


0.000000000 


309 


07 


1.556183866 


0.260020209 


552 


08 


0 . 032829048 


0.000000000 


1576 


09 


0.284023517 - 


-0 . 140657553 


2600 


10 


0.402128624 - 


-0.084033340 


5725 


11 


0.973929637 - 


■0 . 124402736 


8850 


12 


0.515726692 


0.578810460 


16626 


gem: 


dabchefgki jnlmporqtswuvyx 
kvrndmuihsacqebfplygtoxw j 





hO v52 muwq jxblsrhkvteczoyngapf id 
U[3403] edges: 9 blocks: 2 orient: 

dan 



h0 v50 mgyi jcxwpetkuondhvrlasqbf 





U[3428] edges: 9 blocks: 3 orient: - 



QXD wn 

c|— b 



CD 



U[3418] edges: 9 blocks: 6 orient:- 



294 (0) 4 1 blinks 



i? 6 #ts(partial) 1150 

theta/pi #sts 
0.250000000 4 

0.625000000 16 

0.004068341 44 

0.333333333 107 

0.250000000 224 

0.937500000 432 

0.612553511 768 

0.563081267 1293 

0.770174499 2068 

0.435518859 3184 



r mod 

03 1.000000000 

04 0.707106781 

05 1.129775731 

06 0.577350269 

07 1.655970555 

08 0.500000000 

09 0.943665897 

10 0.867632644 

11 0.830768765 

12 1.080123450 




g.D 






dab c h e fgki jnlmporq 
® ' hrindoqacf lk jpmegb 



hO v36 qogf rdcbhnmpk jiale 



'295 (0) 9 3 blinks 



.34 



U[3421] edges: 9 blocks: 5 orient:- 

m- 



i ? #ts(full) 6 

r mod 

03 0.707106781 

04 0.500000000 

05 1.395425955 

06 0.500000000 

07 1.264734066 - 

08 1.497904681 - 

09 0.621819268 

10 1.947213596 

11 1.413283216 

12 1.228403271 - 



theta/pi 

0.000000000 

1.000000000 

0.830853420 

0.500000000 

■0.274440876 

■0.500000000 

0.722222222 

0.338293159 

0.087154858 

■0.774572427 



#sts 

2 

18 

34 

115 

196 

452 

708 

1333 

1958 

3254 




U[3425] edges: 9 blocks: 4 orient: + 



n „ m . dabcgef jhimklonqp 
” ' jmoedcqgpainblfkh 



• m cv a&IJ l 
cI^=eJ 

U[3432] edges: 9 blocks: 3 orient: h 

a • D SR 
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^296 (0) 9 1 1 blinks 



#ts(partial) 1116 



r 






mod 


03 


0. 


.70710 


6781 


04 


0. 


.50000 


0000 


05 


0 . 


.37174 


8034 


06 


0 . 


.50000 


0000 


07 


0 . 


.52112 


0889 


08 


0 . 


.19134 


1716 


09 


0 . 


.70710 


6781 


10 


0 . 


. 138196601 


11 


0 . 


.42206 


1281 


12 


0. 


.353553391 



theta/pi #sts 
0.000000000 2 

1.000000000 3 

-0.600000000 4 

0.500000000 5 

1.000000000 6 

0.500000000 7 

0.833333333 8 

-0.800000000 9 

0.727272727 10 

-0.750000000 11 



dabchefg jilknmporq 
' jnredqbphaiolgmkf c 
hO v36 mhqfa jolndgbeircpk 



U[3437] edges: 9 blocks: 9 orient: + 




Appendix B 



The 14 composite spaces in U 



We here present the 14 spaces induced from g-blinks in U . Their “connected sum” details: 
what prime spaces compose to them are shown in Chapter 5. The elements of this presentation 
are the same as the explained in Appendix A. 
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6*i 



(0)2 10 blinks 



r 


r] 4 #ts(f u II) 1 

mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.292893219 


0.000000000 


16 


05 


0 . 000000000 


0.000000000 


44 


06 


0 . 154700538 


0.000000000 


107 


07 


0.000000000 


0.000000000 


224 


08 


0.099456184 


0.000000000 


432 


09 


0 . 000000000 


0.000000000 


768 


10 


0.070831675 


0.000000000 


1293 


11 


0 . 000000000 


0.000000000 


2068 


12 


0 . 053746907 


0.000000000 


3184 



c 



3 



U[49] edges: 6 blocks: 1 orient: + U[346] edges: 8 blocks: 3 orient: + 

U 



U[1299] edges: 9 blocks: 4 orient:- 



I$] ]q£ 






□ 







U[218] edges: 8 blocks: 1 orient: + U[787] edges: 9 blocks: 1 orient: + 





n r 



I r 

I 1 



U[1 507] edges: 9 blocks: 4 orient: 

— Cf=E 

t 



aem- cabed 9 f 
9 em - gfdcbea 

h0v14 fgebcad 



U[308] edges: 8 blocks: 2 orient: + U[1297] edges: 9 blocks: 4 orient: 

I) 

L 



U[1 508] edges: 9 blocks: 4 orient: - 





Jf 



U 



•a 



LHB 



U[1920] edges: 9 blocks: 2 orient: 4 



m 



a 



jL 



(0)3 10 blinks 



rff #ts(full) 2 



U[53] edges: 6 blocks: 1 orient: 4- 

3d 



U[973] edges: 9 blocks: 1 orient: 4 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


4 


04 


0.500000000 


0 . 000000000 


16 


05 


0 . 973248989 


0 . 000000000 


44 


06 


0 . 866025404 


0 . 000000000 


107 


07 


0 . 753041503 


0 . 000000000 


224 


08 


1 . 115221249 


0 . 000000000 


432 


09 


1 . 033720959 


0 . 000000000 


768 


10 


0 . 947213596 


0 . 000000000 


1293 


11 


1.252313534 


0 . 000000000 


2068 


12 


1 . 183012702 


0 . 000000000 


3184 



cd- 






U[295] edges: 8 blocks: 1 orient: - 



U[1 689] edges: 9 blocks: 2 orient: - 



6 g] 



Lrf 



D 







U[898] edges: 9 blocks: 1 orient: - 



U[2093] edges: 9 blocks: 2 orient: - 



dabcgefihkj 
9 em - khfedcbgjia 



U[2134] edges: 9 blocks: 1 orient: 



h0 v22 jiegcbdakhf 
U[2872] edges: 9 blocks: 1 orient: - 







( 0)6 

J8 



23 blinks 



#ts(full) 1 



U[61] edges: 6 blocks: 4 orient: 4- 

eB 



U[2402] edges: 9 blocks: 1 orient: 4 



Ls 5 b 



U[2427] edges: 9 blocks: 1 orient: 4- 



Iglb 



03 

04 

05 

06 

07 

08 

09 

10 
11 
12 



mod 

0.000000000 
0.382683432 
0 . 000000000 
0.366025404 
0.000000000 
0.333040012 
0 . 000000000 
0.259022635 
0.000000000 
0.252157240 



theta/pi 
. 000000000 
.250000000 
. 000000000 
. 500000000 
. 000000000 
. 875000000 
. 000000000 
. 800000000 
. 000000000 
. 500000000 



aem- dabc, ? efih 
yem - ihfedcbga 

h0v18 higfbdcae 



U[1 24] edges: 7 blocks: 4 orient: + 




U[155] edges: 7 blocks: 2 orient: 4- U[1072] edges: 9 blocks: 2 orient:- U[1478] edges: 9 blocks: 4 orient: 

□j 



[Pi [§L gpi -g] 



U[1 28] edges: 7 blocks: 4 orient: 4- U[805] edges: 9 blocks: 2 orient: - 



U[1 083] 



;: 9 blocks: 2 orient: 4- 



(I 



j-nP 



U[137] edges: 7 blocks: 3 orient: 4- U[866] edges: 9 blocks: 1 orient: - 




U[1 131] edges: 9 blocks: 3 orient:- U[1929] edges: 9 blocks:1 orient: 








U[2902] edges: 9 blocks: 5 orient:- U[3179] edges: 9 blocks: 3 orient: 4- 






-L> 



U[3154] edges: 9 blocks: 4 orient:- U[3190] edges: 9 blocks: 2 orient: 4- 

i] 



s 



[cl 

' — i- 




sin 



fli 






U[3168] edges: 9 blocks: 4 orient:- 



flriii 



00 

-*■ o 


(0)2 1 4 1 4 blinks 








if #ts(full) 5 






r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.541196100 


0.625000000 


46 


05 


0.000000000 


0.000000000 


184 


06 


0 . 422649731 


-0.333333333 


789 


07 


0.000000000 


0.000000000 


2360 


08 


0.360479911 


0 .562500000 


6876 


09 


0.000000000 


0.000000000 


16496 


10 


0.320169585 


-0 . 400000000 


38465 


11 


0.000000000 


0.000000000 


79336 


12 


0.291166101 


0.541666667 


159786 


gem: 


dabcgefihkj 






ih jedkbgacf 







U[216] edges: 8 blocks:! orient: 4 




U[410] edges: 8 blocks: 5 orient:- 






[ffcf 
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231 



U[727] edges: 8 blocks: 3 orient: - 




CJ 



oc 

IV) c 


(0) 1 0 1 2 blinks 








r 22 #ts(full) 3 






r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


4 


04 


0.382683432 


1 . 000000000 


42 


05 


0 . 000000000 


0 . 000000000 


148 


06 


0.211324865 


1 . 000000000 


597 


07 


0 . 000000000 


0 . 000000000 


1664 


08 


0.333040012 


0 . 000000000 


4616 


09 


0 . 000000000 


0 . 000000000 


10720 


10 


0 . 000000000 


0 . 000000000 


24125 


11 


0 . 000000000 


0 . 000000000 


48980 


12 


0.281244857 


1 . 000000000 


96186 



gem: 
ho v22 



dabcgef ihk j 
ihked jbgaf c 
higkbd jaecf 



U[229] edges: 8 blocks: 2 orient: + 




U[528] edges: 8 blocks: 1 orient: + 





OC 

CO c 


(1J2 1 13 blinks 








r 8 hi #ts(ful!) 1 






r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.765366865 


1.000000000 


26 


05 


0.000000000 


0.000000000 


96 


06 


0.732050808 


0.000000000 


315 


07 


0.000000000 


0.000000000 


856 


08 


0.720959822 


1 . 000000000 


2096 


09 


0.000000000 


0.000000000 


4612 


10 


0.715920956 


0.000000000 


9449 


11 


0.000000000 


0.000000000 


18072 


12 


0.713208378 


1 . 000000000 


32834 




bade 






gem: 


deba 






hi v8 


edab 







U[305] edges: 8 blocks: 2 orient: + 



U[586] edges: 8 blocks: 3 orient: + 



U[793] edges: 9 blocks: 1 orient: + 



rp^i L 






ITT 


n 






i 






4zl J 




■-T 








# 




1 



U[345] edges: 8 blocks: 3 orient: + U[724] edges: 8 blocks: 3 orient: + 




U[1289] edges: 9 blocks: 4 orient: + 




U[408] edges: 8 




blocks: 5 orient: + 




U[792] edges: 9 blocks: 1 orient: + U[1290] edges: 9 blocks: 4 orient: + 




U[1921] edges: 9 blocks: 2 orient: + 




U[1922] edges: 9 blocks: 2 orient: + 




U[1924] edges: 9 blocks: 2 orient: + 




U[2918] edges: 9 blocks: 3 orient: + 




84 (2) 6 blinks 



r 2 h2 #ts(full) 1 



r 


mod 


theta/pi 


#sts 


03 


1.414213562 


0.000000000 


4 


04 


2.000000000 


0.000000000 


16 


05 


2 . 689994048 


0.000000000 


68 


06 


3.464101615 


0.000000000 


203 


07 


4 . 311820252 


0.000000000 


548 


08 


5.226251860 


0.000000000 


1328 


09 


6.202325755 


0.000000000 


2904 


10 


7.236067978 


0.000000000 


5893 


11 


8.324234537 


0.000000000 


11268 


12 


9.464101615 


0.000000000 


20368 



gem: \ 

h2v2 a 



U[337] edges: 8 blocks: 1 orient: + 



' ' 


n c 


( i i 


dial 


(s: 3 orient: + 




-i 





U[353] edges: 8 



U[1280] edges: 9 




U[1918] edges: 9 

El 



blocks: 1 orient: + 



85 



(1)2 2 1 blinks 




blocks: 4 orient: + 




blocks: 2 orient: + 




r] 8 hi #ts(full) 1 



r 


mod 


theta/pi 


#sts 


03 


2 . 000000000 


0 . 000000000 


8 


04 


3.162277660 


0 . 102416382 


58 


05 


4.297922283 


0.254068341 


280 


06 


5.291502622 


0 . 439481141 


1069 


07 


6.162453799 


0 . 653089436 


3408 


08 


7 . 081111186 


0 .889255678 


9416 


09 


8.277283502 


-0 . 862553511 


23344 


10 


9.864327229 


-0 . 614494597 


52805 


11 


11 . 750675549 


-0.372937200 


111096 


12 


13.718973560 


-0 . 137205455 


219466 


gem: 


cabf deigh 
ihdcbgf ea 







hi v18 gfhaibdce 



U[522] edges: 8 blocks: 1 orient: + 




9? 



(O)IO 1 8 blinks 



1-4° #ts (full) 32 

r mod 

03 0.000000000 

04 0.382683432 

05 0.000000000 

06 0.211324865 

07 0.000000000 

08 0.333040012 

09 0.000000000 

10 0.357960478 

11 0.000000000 

12 0.281244857 

n „ m . dabcgef ihk jml 
” ' iklmdbiqahf ce 



theta/pi #sts 
0.000000000 4 

-0.500000000 46 

0.000000000 184 

1.000000000 789 

0.000000000 2360 

0.750000000 6876 

0.000000000 16496 

0.600000000 38465 

0.000000000 79336 



0.500000000 159786 



U[1 070] edges: 9 blocks:2 orient:+ U[2311] edges: 9 blocks: 3 orient:- U[2876j edges: 9 blocks: 6 orient:- 

fig 



U[2056] edges: 9 blocks: 4 orient: + U[2516] edges: 9 blocks: 5 orient: + U[2880] edges: 9 blocks: 6 orient:- 

1 



®i i-ai 






U[2064] edges: 9 blocks: 4 orient: + U[2608] edges: 9 blocks: 4 orient: + 
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9 c 2 



(1J3 1 3 blinks 



r ] 2 hi #ts(full) 1 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


-0.500000000 


4 


04 


1.000000000 


-0.750000000 


32 


05 


1.618033989 


0.900000000 


148 


06 


1.732050808 


0.500000000 


625 


07 


1.801937736 


0.214285714 


1876 


08 


2.414213562 


-0.125000000 


5400 


09 


2.532088886 


-0.500000000 


13064 


10 


2.618033989 


-0.800000000 


30353 


11 


3.228707415 


0.863636364 


62740 


12 


3.346065215 


0.500000000 


125968 




cabfde 






gem: 


f edcba 







hi v12 edfbac 



U[1 1 28] edges: 9 blocks: 3 orient: + 




U[1 695] edges: 9 blocks: 2 orient: - 

r^n 

rtfj-. 

a dJ 




U[2886] edges: 9 blocks: 4 orient: + 




^3 


(1)4 2 blinks 








4 6 hi #ts(full) 2 




r 


mod 


theta/pi 


#sts 


03 


1 .414213562 


0 . 250000000 


8 


04 


1 .414213562 


0.375000000 


98 


05 


1 .414213562 


0.350000000 


536 


06 


2 . 000000000 


0.333333333 


2575 


07 


2.548324784 


0.392857143 


9328 


08 


2 . 613125930 


0 . 437500000 


29900 


09 


2 . 657852097 


0 .416666667 


82608 


10 


3.236067977 


0 . 400000000 


208897 


11 


3.793637873 


0 . 431818182 


481448 


12 


3 .863703305 


0 . 458333333 


1040582 


gem: 


cabf dehg 






hedcbgf a 







hi v16 gfeahbdc 



U[1973] edges: 9 blocks: 1 orient: + 




U[1974] edges: 9 blocks: 1 orient: + 




84 (0) 2 1 4 blinks 



r 2346 # ts(fuN) 3 



r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


4 


04 


0.382683432 


0 . 000000000 


42 


05 


0 . 000000000 


0 . 000000000 


160 


06 


0.211324865 


0 . 000000000 


637 


07 


0 . 000000000 


0 . 000000000 


1904 


08 


0.528130334 


-0.500000000 


5284 


09 


0 . 000000000 


0 . 000000000 


12772 


10 


0 . 678130063 


0 . 800000000 


28881 


11 


0 . 000000000 


0 . 000000000 


60016 


12 


0.577435507 


0 . 072579519 


118422 



dabcgef jhimklon 
jonedcmglaf ihkb 
hO v30 lnomkiacf e jgdbh 



U[2053] edges: 9 blocks: 4 orient: + 





U[3199] edges: 9 blocks: 2 orient: 






U[2062] edges: 9 blocks: 4 orient: + 




U[2306] edges: 9 blocks: 3 orient: + 




Q c 



^5 


( 2 ) 1 blinks 








if® hi #ts(full) 2 




r 


mod 


theta/pi 


#sts 


03 


1.414213562 


0.000000000 


8 


04 


0.000000000 


0.000000000 


66 


05 


2.689994048 


0.600000000 


344 


06 


3.464101615 


0.333333333 


1483 


07 


0.000000000 


0.000000000 


5264 


08 


5.226251859 


0.750000000 


16196 


09 


6.202325755 


0.444444444 


44304 


10 


0.000000000 


0.000000000 


109933 


11 


8.324234537 


0.818181818 


251944 


12 


9.464101615 


0.500000000 


539078 


gem: 


dabcgef ihkjml 
i jmedckgalhbf 







hi v26 lfhk jbaceimgd 



U[2281] edges: 9 blocks: 1 orient: + 




CD 

CD O 


(1 ) 4 1 1 blinks 








r 20 hi #ts (full) 


1 




r 


mod 


theta/pi 


#sts 


03 


1 .414213562 


0.250000000 


8 


04 


1 .414213562 


0.875000000 


58 


05 


3.039089992 - 


■0.504068341 


280 


06 


4 . 000000000 


0.000000000 


1069 


07 


3.754708335 


0.655400322 


3408 


08 


5.843127213 - 


-0.664916382 


9416 


09 


7.070105072 - 


■0 . 105463741 


23344 


10 


6.278248790 


0.563081267 


52805 


11 


8.745374944 - 


■0.733235861 


111096 


12 


10.222398085 - 


■0 . 147814474 


219466 


gem: 


cabf dehg j i 






h jdcbifage 







hi v20 ifgahbjedc 



U[2981] edges: 9 



blocks: 2 orient: + 





Appendix C 



Simple 3-connected monochromatic blinks up to 16 

edges 



We here present all simple 3-connected green blinks with <16 edges divided in 381 HGnQI 
classes. The quantum invariant was calculated up to level r — 8 for each of these blinks. 
There are left 11 uncertainties: 14.24t, 15. 16t, 15.19t, 15.22t, 16.42t, 16.56t, 16. 141t, 16. 142t, 
16. 149t, 16.233t. Except for these classes the other 370 consisted of only one blink (or the 
two orientations of the same space). This fact suggests that if A and B are two different simple 
3-connected monochromatic blinks, that do not form a trivial pair (trivially induce the same 
space), then they probably induce different spaces. Are the 1 1 uncertainties examples of non- 
trivial pairs? 



14.24t 




1 5. 1 6t 




1 5 . 1 9t 15.22t 




16.56t 





1 6.1 41 1 16.1 42t 




16.233t 




16.42t 




1 6. 1 40t 16.1 49t 




233 
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61 



T[1] edges: 6 blocks: 1 orient: + 



(3) 1 blinks 



r 


mod 


theta/pi 


#sts 


03 


2.000000000 


0.000000000 


8 


04 


3.000000000 


0.000000000 


40 


05 


4.000000000 


0.000000000 


152 


06 


5.000000000 


0.000000000 


475 


07 


6.000000000 


0.000000000 


1280 


08 


7.000000000 


0.000000000 


3072 



L 



a 



00 


(1) 1 blinks 




r 


mod 


theta/pi 


03 


1 . 000000000 


0.000000000 


04 


0 . 000000000 


0.000000000 


05 


1.763932023 


0.000000000 


06 


2 . 000000000 


0.000000000 


07 


0 .166603321 


0.000000000 


08 


0.343145751 


0.000000000 



#sts 

2 

18 

36 

119 

232 

522 



T[2] edges: 8 blocks: 1 orient: + 



r-Fp 



9l 



T[3] edges: 9 blocks: 1 orient: + 



(0) 3 2 blinks 



r 


mod 


theta/pi 


#sts 






03 


0 . 707106781 


-0.500000000 


2 






04 


0 . 500000000 


0.250000000 


34 


T[41 


edges: 9 b 


05 


0 . 739059264 


0.395538531 


80 


r 




06 


0 . 500000000 


0 . 500000000 


351 






07 


1 . 759536836 


0.282056233 


908 , 








08 


0 .396281669 


-0 . 625000000 


2482 









s 

cks: 1 orient: - 



10i 


(0) 1 blinks 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0 . 000000000 


46 


05 


1.520512637 


0.000000000 


180 


06 


0.288675135 


0 . 000000000 


819 


07 


0.354132814 


0.000000000 


2624 


08 


1.459443058 


0.000000000 


8112 



T[5] edges: 10 blocks: 1 orient: + 



tzfpJ 



io! 



2 (1) 1 blinks 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


2 


04 


1 . 000000000 


0 . 000000000 


34 


05 


1 . 909830056 


0.000000000 


68 


06 


1 . 000000000 


0 . 000000000 


313 


07 


1.326975813 


0.000000000 


620 


08 


1.544155877 


0.000000000 


1710 



T[6] edges: 1 0 blocks: 1 orient: + 




IT, 



T[7] edges: 1 1 blocks: 1 orient: + 



(0) 2 blinks 



r 


mod 


theta/pi 


03 


0 . 707106781 


0 . 000000000 


04 


0.500000000 


0 . 000000000 


05 


1.301508621 


0 . 007797643 


06 


0.288675135 


0 . 000000000 


07 


0 . 514770346 


0 . 138673801 


08 


0.349854384 


0 . 000000000 



#sts 

8 

104 

696 

3935 

17616 

67720 






T[9] edges: 1 1 blocks: 1 orient: - 



¥ 



IT 



T[8] edges: 1 1 blocks: 1 orient: + 



(0) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.000000000 


66 


05 


0.528270419 


0.710100601 


152 


06 


0.288675135 


0.000000000 


945 


07 


0.643848101 


0.704127476 


2444 


08 


0.535563526 


1 . 000000000 


8158 



m 




T[1 0] edges: 1 1 blocks: 1 orient: - 






12', 



(0) 3 2 blinks 



03 

04 

05 

06 

07 

08 



mod 

0.707106781 
0.500000000 
1 .467514724 
0.500000000 
1 . 128408102 
2 . 943749502 



theta/pi 

0.500000000 

0.750000000 

-0.615405671 

-0.500000000 

0.271038230 



#sts 

16 

288 

3392 

29625 

201936 



0.125000000 1119088 



T[1 1] edges: 12 blocks: 1 orient: + 




T[14] edges: 12 blocks: 1 orient:- 






12S, 



(0) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


4 


04 


0 . 500000000 


0 . 000000000 


142 


05 


0 . 939358929 


0 .881610993 


708 


06 


0.288675135 


0 . 000000000 


4933 


07 


1.293840461 


0 . 900343653 


23632 


08 


1 . 049563152 


1 . 000000000 


100280 



T[12] edges: 12 blocks: 1 orient: + 



T[21] edges: 12 blocks: 1 orient:- 



m 



12 * 



T[13] edges: 12 blocks: 1 orient: + 



(2) 1 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.414213562 


0.000000000 


16 


04 


2.000000000 


0.000000000 


216 


05 


3.325015502 


0.000000000 


2160 


06 


3.464101615 


0.000000000 


16355 


07 


4.387097719 


0.000000000 


98016 


08 


5.597670143 


0.000000000 


483424 



L r- 



!+■ 
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12*4 


(1) 1 blinks 






r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


1.000000000 


0.000000000 


66 


05 


0.729490169 


0.000000000 


186 


06 


0.000000000 


0.000000000 


1101 


07 


0.088770501 


1.000000000 


3872 


08 


0.137084990 


1.000000000 


13172 



T[15] edges: 12 blocks: 1 orient: + 



rf" is 



12* 


(0) 1 blinks 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


86 


05 


0 . 810537068 


0.000000000 


388 


06 


0.288675135 


0.000000000 


2355 


07 


0.707336305 


0.000000000 


9912 


08 


2.202279626 


0.000000000 


37584 



T[16] edges: 12 blocks: 1 orient: + 




^ CD 

CM 


(1) 1 blinks 






r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


2 


04 


1 . 000000000 


0 . 000000000 


66 


05 


1 . 347524158 


0 . 000000000 


182 


06 


1 . 000000000 


0 . 000000000 


1073 


07 


1 .790085668 


0 . 000000000 


3728 


08 


3.176623509 


0 . 000000000 


12480 



T[17] edges: 12 blocks: 1 orient: + 



rcq' 

C |V) 



12* 



(0) 2 blinks 



T[18] edges: 12 blocks: 1 orient: + 

e 



03 

04 

05 

06 

07 

08 



mod 

0.707106781 
0.500000000 
0.236975265 
0.288675135 
0.455253671 
0 . 284196287 



theta/pi 
0.000000000 
0 . 000000000 
-0.773504147 
0.000000000 
-0.715141040 
1.000000000 



#sts 

4 

78 

384 

2143 

9476 

35428 





T[20] edges: 12 blocks: 1 orient:- 



^3 
lLj— 1 



1 2i 



8 (1) 1 blinks 



03 

04 

05 

06 

07 

08 



mod 

1 . 000000000 
1 . 000000000 
0.347524158 
0 . 000000000 
0 . 033607422 
1 . 005050634 



theta/pi 

0.000000000 

0.000000000 

0.000000000 

0.000000000 

0.000000000 

0.000000000 



#sts 

2 

66 

152 

945 

2444 

8158 



T[19] edges: 12 blocks: 1 orient: + 




12* 



T[22] edges: 12 blocks: 1 orient: + 



(3) 1 blinks 



03 

04 

05 

06 

07 

08 



mod 

000000000 

000000000 

291796068 

000000000 

470743926 



0 . 402020254 



theta/pi 
0 . 000000000 
0 . 000000000 
0 . 000000000 
0 . 000000000 
0 . 000000000 
0 . 000000000 



#sts 

8 

96 

600 

2969 

11824 

40320 




r 



n 

Lib 



13', 



T[23] edges: 13 blocks: 1 orient: + 



(0) 2 blinks 



03 

04 

05 

06 

07 

08 



mod 

0.707106781 
0.500000000 
0.726837830 
0.288675135 
1.810786833 
0 . 125683619 



theta/pi 

0.000000000 

0.000000000 

0.005333035 

0.000000000 

-0.060672234 

0.000000000 



#sts 

8 

188 

1472 

11231 

64168 

311648 



Lid 



T[26] edges: 13 blocks: 1 orient: - 




^ CM 

CO 


(1) 2 blinks 

mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.000000000 


8 


04 


1 . 000000000 


0.000000000 


204 


05 


1 . 828250300 


-0 .185063736 


1576 


06 


1 . 000000000 


0.000000000 


12875 


07 


0 . 773019359 


-0.050954692 


71400 


08 


0 . 029437252 


0.000000000 


355456 



T[24] edges: 13 blocks: 1 orient: + 



festi® 



T[35] edges: 13 blocks: 1 orient:- 



LPP 






13* 



T[25] edges: 13 blocks: 1 orient: + 



(0)3 2 blinks 



03 

04 

05 

06 

07 

08 



mod 

0 . 707106781 
0 . 500000000 
0 . 370402770 
0 . 500000000 
1 . 333558314 
0 . 067991185 



theta/pi 
-0.500000000 
-0.750000000 
0 . 996599821 
0.500000000 
-0 . 822310775 
0 . 875000000 



#sts 

2 

130 

340 

2865 

9948 

40254 



: p ilfb 



T[33] edges: 13 blocks: 1 orient:- 






13* 



T[27] edges: 13 blocks: 1 orient: + 



4 (2) 2 blinks 



03 

04 

05 

06 

07 

08 



mod 

.414213562 
,000000000 
.473190378 
,000000000 
, 635346683 
.421947833 



theta/pi 

0.000000000 

0.000000000 

-0.369146580 

-0.166666667 

-0.189184164 

0.000000000 



#sts 

8 

172 

1520 

10895 

65128 

313536 



IS 



LxhJ, 



t=u 



T[43] edges: 13 blocks: 1 orient:- 

n 



CE-I-p 

U 
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13*5 


(0) 2 blinks 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


150 


05 


1.163430902 


-0.254660513 


720 


06 


0.288675135 


0.000000000 


5789 


07 


0.265886467 


-0.391062613 


25768 


08 


0.333923058 


1.000000000 


117096 



T[28] edges: 13 blocks: 1 orient: + 






(0) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.000000000 


130 


05 


0.515888138 


-0.704882690 


338 


06 


0.288675135 


0.000000000 


2855 


07 


1.236532253 


-0 . 848421556 


9788 


08 


0.431443806 


1.000000000 


39560 



T[29] edges: 13 blocks: 1 orient: + 




T[39] edges: 13 blocks: 1 orient:- 





(0) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


2 


04 


0 . 500000000 


0 . 000000000 


130 


05 


0 . 822757750 


-0 . 665031785 


354 


06 


0.288675135 


0 . 000000000 


3015 


07 


0.362894690 


-0 . 918895409 


10472 


08 


0 . 114418471 


1 . 000000000 


43544 





(0) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0 . 500000000 


0.000000000 


130 


05 


0 . 835593533 


-0.945422087 


330 


06 


0.288675135 


0.000000000 


2813 


07 


0.693817645 


-0.832870408 


9438 


08 


0.268264961 


0.000000000 


38250 



T[31] edges: 13 blocks: 1 orient: + 




T[41] edges: 13 blocks: 1 orient:- 




-i— * 05 

CO 


! 


(1) 2 blinks 


r 




mod 


03 


1 . 


. 000000000 


04 


1 . 


. 000000000 


05 


0, 


. 957100463 


06 


0. 


. 000000000 


07 


0, 


.349665016 


08 


0, 


.313708499 



theta/pi #sts 
0.000000000 4 

0.000000000 142 

0.335791136 696 

0.000000000 4945 

-0.167975067 23388 

1.000000000 100252 



T[32] edges: 13 blocks: 1 orient: + 




T[42] edges: 13 blocks: 1 orient: - 




13 


t 

10 


(0) 3 1 2 blinks 


r 




mod 


03 


0 , 


. 707106781 


04 


0 , 


. 500000000 


05 


0 , 


. 611740042 


06 


0 , 


. 500000000 


07 


0 , 


.334843358 


08 


0 , 


.292161950 



theta/pi 


#sts 


0.500000000 


2 


0.750000000 


130 


0 . 864328736 


284 


0.500000000 


2547 


0 . 935290994 


6452 


0 . 875000000 


26518 



T[34] edges: 1 3 blocks: 1 orient: + 




T[37] edges: 1 3 blocks: 1 orient: - 





r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


4 


04 


1.000000000 


0.000000000 


142 


05 


1.069569378 


0.451264694 


612 


06 


1.000000000 


0.333333333 


4347 


07 


1.414565623 


0.427608969 


16544 


08 


1 . 928932188 


0.000000000 


67680 



T[36] edges: 13 blocks: 1 orient: + 




T[44] edges: 13 blocks: 1 orient:- 




14 ', 




(0) 2 blinks 


r 




mod 


03 


0, 


.707106781 


04 


0, 


.500000000 


05 


0, 


.529391988 


06 


0, 


.288675135 


07 


0, 


.528131657 


08 


0, 


.221271574 



theta/pi #sts 
0.000000000 4 

0.000000000 294 

0.940418569 1296 

0.000000000 13919 

0.944351349 63000 

1.000000000 327948 



T[45] edges: 14 blocks: 1 orient: + 




T[72] edges: 14 blocks: 1 orient: - 




14 


(1) 2 blinks 






r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


8 


04 


1 . 000000000 


0 . 000000000 


324 


05 


1 . 722981070 


0 .461441406 


2888 


06 


1 . 000000000 


0.333333333 


26689 


07 


1 . 554211335 


-0 . 152462087 


170816 


08 


1 . 443650814 


1 . 000000000 


942592 



T[46] edges: 1 4 blocks: 1 orient: + 




T[99] edges: 14 blocks: 1 orient:- 




14 


(0) 2 blinks 


r 


mod 


03 


0.707106781 


04 


0.500000000 


05 


1.162192925 


06 


0.288675135 


07 


0.283888148 


08 


0 . 623751920 



theta/pi #sts 
0.000000000 4 

1.000000000 140 

0.843795532 836 

0.000000000 5783 

0.360662342 35852 

0.500000000 167588 



T[47] edges: 14 blocks: 1 orient: + 




T[49] edges: 14 blocks: 1 orient:- 
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14*4 


(2) 1 blinks 






r 


mod 


theta/pi 


#sts 


03 


1.414213562 


0.000000000 


16 


04 


2.000000000 


0.000000000 


320 


05 


2.932550660 


0.000000000 


4384 


06 


3.464101615 


0 . 000000000 


44507 


07 


7.968597806 


0.000000000 


348656 


08 


8.505291112 


0 . 000000000 


2187968 



T[48] edges: 14 blocks: 1 orient: + 



L| r 

ili 



□ 



14*5 


(0) 1 blinks 






r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0.000000000 


4 


04 


0 . 500000000 


0.000000000 


166 


05 


0.539350531 


0.000000000 


896 


06 


0.288675135 


0.000000000 


7875 


07 


2 . 081327461 


0.000000000 


42336 


08 


3.380259781 


0.000000000 


206744 




14. 



T[51] edges: 14 blocks: 1 orient: + 



(0) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


4 


04 


0 . 500000000 


0 . 000000000 


166 


05 


0 . 539350531 


0 . 000000000 


964 


06 


0.288675135 


0 . 000000000 


8067 


07 


0 . 609752835 


0.203153157 


47008 


08 


0 . 318792322 


0 . 000000000 


229168 



T[54] edges: 14 blocks: 1 orient:- 



Eli 




14? 


(0) 2 blinks 




r 


mod 


theta/pi 


03 


0.707106781 


0.000000000 


04 


0.500000000 


0 . 000000000 


05 


1.249947405 


0.810036667 


06 


0.288675135 


0 . 000000000 


07 


0.298691512 


0.489055421 


08 


0.521564994 


0.000000000 



T[52] edges: 14 blocks: 1 orient: + 



#sts 

4 

278 

1300 

13443 

62360 

328316 





T[82] edges: 14 blocks: 1 orient:- 

& 



141 



8 (0) 6 2 blinks 



03 

04 

05 

06 

07 

08 



mod 

0 . 000000000 
0.382683432 
0 . 000000000 
0.707106781 
0 . 000000000 
0.366320633 



theta/pi 

0.000000000 

-0.250000000 

0.000000000 

0.750000000 

0.000000000 

0.919436199 



#sts 

2 

258 

630 

7761 

25848 

128224 



T[53] edges: 14 blocks:1 orient: + 







T[91] edges: 14 blocks: 1 orient:- 




14* 



T[55] edges: 14 blocks: 1 orient: + 



(0)2 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


2 


04 


0.382683432 


1 . 000000000 


258 


05 


0 . 000000000 


0 . 000000000 


644 


06 


0 . 788675135 


1 . 000000000 


7975 


07 


0 . 000000000 


0 . 000000000 


26432 


08 


0.537750816 


0.399620453 


132158 






T[95] edges: 14 blocks: 1 orient:- 




14* 10 



T[56] edges: 14 blocks: 1 orient: + 



(0) 2 blinks 



03 

04 

05 

06 

07 

08 



mod 

0.707106781 
0.500000000 
1 . 122038164 
0.288675135 
0.917745700 
0.712740903 



theta/pi 
0.000000000 
0.000000000 
0 . 248866077 
0.000000000 
-0.226832506 
0.000000000 



#sts 

4 

150 

860 

6927 

39420 

189208 







Isb 3 






l t±t j 



T[70] edges: 14 blocks: 1 orient: - 



“I — h 1 

Lupin 



14*n 



(1) 1 blinks 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.000000000 


2 


04 


1 . 000000000 


0.000000000 


130 


05 


0.278640450 


0.000000000 


434 


06 


0 . 000000000 


0.000000000 


3497 


07 


1 .165806718 


0.000000000 


16784 


08 


0 . 661038332 


1.000000000 


71248 



T[57] edges: 14 blocks: 1 orient: + 



Kin 

-gtl 



14', 



T[58] edges: 1 4 blocks: 1 orient: + 



2 (0) 2 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


2 


04 


0 . 382683432 


1 . 000000000 


258 


05 


0 . 000000000 


0 . 000000000 


668 


06 


0.211324865 


0 . 000000000 


8287 


07 


0 . 000000000 


0 . 000000000 


27596 


08 


0 . 999399697 


0 .492866731 


139918 




T[100] edges: 14 blocks: 1 orient:- 



m 

iii j 



1 4 13 ( 2 ) 2 blinks 






r 


mod 


theta/pi 


#sts 


03 


1.414213562 


0.000000000 


4 


04 


2.000000000 


0.000000000 


278 


05 


0.562708652 


-0.569146579 


1324 


06 


1.732050808 


0.000000000 


12843 


07 


2.016369919 


0.035633663 


62952 


08 


4 . 157057602 


0.000000000 


315672 



T[59] edges: 14 blocks: 1 orient: + 

F\ 




T[1 01 ] edges: 14 blocks: 1 orient:- 



_J Ud J 
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14-14 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


2 


04 


0.382683432 


1 . 000000000 


258 


05 


0 . 000000000 


0.000000000 


650 


06 


0 . 788675135 


1 . 000000000 


8045 


07 


0 . 000000000 


0.000000000 


26876 


08 


0.218421595 


0.100236673 


135780 



T[60] edges: 14 blocks: 1 orient: + 




T[96] edges: 14 blocks: 1 orient:- 




1 4 15 ( 1 ) 1 blinks 



r 




mod 


03 


1 


000000000 


04 


1 


000000000 


05 


1 


201626124 


06 


1 


000000000 


07 


1 


108132949 


08 


0 


833477759 



theta/pi #sts 
0.000000000 8 
0.000000000 228 
0.000000000 2000 
0.000000000 18501 

0.000000000 120784 

0.000000000 670328 



T[61] edges: 14 blocks: 1 orient: + 




14 16 (1) 1 blinks 



r 




mod 


03 


1 . 


. 000000000 


04 


1 . 


. 000000000 


05 


0 , 


.798373876 


06 


0 , 


. 000000000 


07 


0 , 


. 177221297 


08 


0 , 


. 455844123 



theta/pi #sts 
0.000000000 8 
0.000000000 184 

1.000000000 1832 

0.000000000 15169 

1.000000000 104360 

1.000000000 569736 



T[62] edges: 14 blocks: 1 orient: + 




14-17 (0) 4 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.250000000 


2 


04 


0 . 707106781 


0.375000000 


130 


05 


0 . 300779402 


0.116145903 


434 


06 


0.577350269 


0.333333333 


3497 


07 


0.225065982 


0.230708887 


16784 


08 


0.306133161 


0.378573476 


71248 



T[63] edges: 14 blocks: 1 orient: + 




T[78] edges: 14 blocks: 1 orient:- 




1 4 1 q (0) 4 1 2 blinks 



r 




mod 


03 


1 


000000000 


04 


0 


707106781 


05 


0 


225834887 


06 


0 


577350269 


07 


1 


204515697 


08 


0 


419281159 



theta/pi 


#sts 


-0.250000000 


2 


-0 . 875000000 


130 


-0 . 398735306 


406 


-0 . 333333333 


3271 


0.085723784 


15284 


0.995048141 


63942 



T[64] edges: 14 blocks: 1 orient: + 




T[76] edges: 14 blocks: 1 orient:- 




14 19 (1) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


2 


04 


1 . 000000000 


0 . 000000000 


130 


05 


1 . 048646687 


0.361585810 


428 


06 


1 . 000000000 


0.333333333 


3451 


07 


1 . 882830404 


0 .187297094 


16316 


08 


0.221212662 


0 . 000000000 


68634 



T[65] edges: 14 blocks: 1 orient: + 




T[81] edges: 14 blocks: 1 orient:- 




1 4 2 0 (1) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.765366865 


1 . 000000000 


150 


05 


0.000000000 


0.000000000 


896 


06 


0.000000000 


0.000000000 


7199 


07 


0.000000000 


0.000000000 


41228 


08 


1.551390041 


0.491818405 


199112 



T[66] edges: 14 blocks: 1 orient: + 




T[74] edges: 14 blocks: 1 orient:- 




14 * 2 ! ( 1 ) 



2 blinks 



r 


mod 


theta/pi 


03 


1 . 000000000 


0.000000000 


04 


1 . 000000000 


0.000000000 


05 


0.516569593 


0.751736923 


06 


0 . 000000000 


0.000000000 


07 


0.546378793 


-0.317967594 


08 


1 . 079077039 


0.000000000 



T[67] edges: 14 blocks: 1 orient: + 



r£ 




A 

i 


T[80] ed 

L 


jes: 14 blocks: 1 orient: - 

3 f #l 



14L (1) 2 1 2 blinks 



r 






mod 


03 


0 , 


. 00 


0000000 


04 


0 , 


. 765366865 


05 


0 , 


. 00 


0000000 


06 


1 . 


. 00 


0000000 


07 


0 , 


. 00 


0000000 


08 


1 . 


. 47 


5641911 



theta/pi #sts 
0.000000000 4 

1.000000000 150 

0.000000000 864 

1.000000000 6967 

0.000000000 39592 

0.494636265 190480 



T[68] edges: 1 4 blocks: 1 orient: + 





r| c fi§b] 


T[85] edges 

- -< 


: 14 blocks: 1 orient:- 

r lfh"l 

-Iflpl 



#sts 

2 

130 

442 

3601 

17192 

74368 



'23 (0) 2 blinks 



r 


mod 




03 


0 . 707106781 


0 


04 


0.500000000 


0 


05 


0 . 444548571 


-0 


06 


0.288675135 


0 


07 


0 . 902719679 


-0 


08 


0 . 388316007 


0 



theta/pi #sts 
000000000 4 

000000000 150 

301750907 892 

000000000 6987 

674594844 40320 

000000000 192608 



T[69] edges: 14 blocks: 1 orient: + 
T[88] edges: 14 blocks: 1 orient:- 
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1 4-24 (0) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


166 


05 


0.221839804 


0.000000000 


732 


06 


0.288675135 


0.000000000 


6153 


07 


0 . 569807123 


0.000000000 


26280 


08 


0.658347954 


0.000000000 


118404 



T[71] edges: 14 blocks: 1 orient: + 




T[79] edges: 14 blocks: 1 orient: + 





r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.000000000 


8 


04 


1 . 000000000 


0.000000000 


188 


05 


0 .180339888 


1.000000000 


1560 


06 


1 . 000000000 


0 . 000000000 


12071 


07 


1.344739004 


0 . 000000000 


69104 


08 


2.372583002 


0 . 000000000 


338240 



T[73] edges: 14 blocks: 1 orient: + 





r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


2 


04 


1 . 000000000 


0 . 000000000 


130 


05 


0 . 368810394 


0 . 000000000 


344 


06 


1 . 000000000 


0 . 000000000 


2917 


07 


1 . 010234949 


0 . 000000000 


9956 


08 


1 . 363348286 


0 . 000000000 


40334 




1 4 2 7 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0 . 382683432 


1 . 000000000 


138 


05 


0 . 000000000 


0.000000000 


720 


06 


0.211324865 


0.000000000 


4973 


07 


0.000000000 


0.000000000 


24332 


08 


0.389854874 


0.668408833 


105252 



T[77] edges: 14 blocks: 1 orient: + 



lb*L, 


@0 
l b_J 


T[87] edges: 14 






r 




mod 


03 


1 . 


. 000000000 


04 


1 . 


. 000000000 


05 


0 . 


.819660113 


06 


2. 


. 000000000 


07 


2 . 


.507030458 


08 


3. 


. 117749006 



theta/pi #sts 
0.000000000 8 

0.000000000 200 

0.000000000 1624 

0.000000000 13063 

0.000000000 74032 

0.000000000 367256 



T[83] edges: 14 blocks: 1 orient: + 




14*9 (1) 2 1 2 blinks 



r 




mod 


03 


0 , 


. 000000000 


04 


0 , 


.765366865 


05 


0 , 


. 000000000 


06 


0 , 


. 517638090 


07 


0 , 


. 000000000 


08 


2 , 


.248193302 



theta/pi #sts 
0.000000000 4 

1.000000000 142 

0.000000000 720 

-0.583333333 5105 

0.000000000 24552 

0.499484447 105560 



T[84] edges: 14 blocks: 1 orient: + 




T[98] edges: 14 blocks: 1 orient: - 





r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


1.000000000 


0.000000000 


130 


05 


0.631189606 


1 . 000000000 


354 


06 


0.000000000 


0.000000000 


3015 


07 


1.043679128 


1 . 000000000 


10472 


08 


1.020202536 


0.000000000 


43544 



T[86] edges: 14 blocks: 1 orient: + 




1 431 (i) 1 blinks 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.000000000 


2 


04 


1 . 000000000 


0.000000000 


130 


05 


0 . 604878371 


0.000000000 


344 


06 


1 . 000000000 


0.000000000 


2917 


07 


2 . 105161001 


0.000000000 


9956 


08 


1 . 446609407 


0.000000000 


40334 



T[89] edges: 14 blocks: 1 orient: + 




14*32 (0) 4 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.250000000 


2 


04 


0 . 707106781 


0.375000000 


130 


05 


0 . 188343559 


0 . 943128893 


344 


06 


0 . 577350269 


-0.333333333 


2917 


07 


2.228800890 


-0 . 037060545 


9956 


08 


1.234263645 


0.588840745 


40334 





r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


142 


05 


0.095670923 


1 . 000000000 


728 


06 


0.288675135 


0.000000000 


5137 


07 


1.678840085 


0.000000000 


25068 


08 


1.631954258 


0.000000000 


107632 



T[92] edges: 14 blocks: 1 orient: + 
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r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


1.000000000 


0.000000000 


130 


05 


0.249223595 


1 . 000000000 


338 


06 


0 . 000000000 


0.000000000 


2855 


07 


0.938313253 


0.000000000 


9788 


08 


0.534921161 


0.000000000 


39560 



T[94] edges: 14 blocks: 1 orient: + 




1 4-35 (i) i blinks 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.000000000 


2 


04 


1 . 000000000 


0.000000000 


130 


05 


0 . 159053651 


1.000000000 


296 


06 


1 . 000000000 


0 . 000000000 


2655 


07 


1.289467145 


0 . 000000000 


6812 


08 


2.245599280 


0 . 000000000 


28522 



T[97] edges: 14 blocks: 1 orient: + 





r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


2 


04 


1 . 000000000 


0 . 000000000 


130 


05 


0 . 686917696 


1 . 000000000 


260 


06 


1 . 000000000 


0 . 000000000 


2449 


07 


2 . 622613419 


0 . 000000000 


4892 


08 


3.814141775 


0 . 000000000 


21534 



T[102] edges: 14 blocks: 1 orient: + 




1 5-] (0) 5 1 2 blinks 



r 




mod 


03 


0 


.707106781 


04 


0 


.500000000 


05 


1 


. 475107136 


06 


0 


.288675135 


07 


1 


.768822064 


08 


2 


.277836180 



theta/pi #sts 
0.000000000 2 

0.500000000 514 

0.834849378 1326 

1.000000000 23075 

0.388634478 96144 

0.250000000 579174 



T[103] edges: 15 blocks: 1 orient: + 




T[165] edges: 15 blocks: 1 orient:- 




15*2 


(0) 3 2 2 blinks 


r 


mod 


03 


0.707106781 


04 


0.500000000 


05 


1 . 828329382 


06 


0 .866025404 


07 


1 . 113572873 


08 


3.573700098 



theta/pi #sts 
0.000000000 4 

0.000000000 582 

0.131560680 2948 

0.000000000 43355 

0.272133300 260448 

0.000000000 1654236 



T[1 04] edges: 15 blocks: 1 



orient: + 




T[1 89] edges: 15 blocks: 1 orient:- 




1 53 (0) 3 1 2 blinks 



r 




mod 


03 


0 , 


. 707106781 


04 


0 , 


. 500000000 


05 


1 . 


. 102656739 


06 


0 , 


. 500000000 


07 


1 . 


. 617057587 


08 


0 , 


. 516332715 



theta/pi #sts 
0.500000000 2 

0.250000000 514 

0.812233505 1436 

0.500000000 24949 

0.701693015 106676 

0.375000000 657408 




154 


(0) 2 blinks 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.000000000 


514 


05 


1 . 137841936 


0.876797452 


1454 


06 


0.288675135 


0.000000000 


25247 


07 


0.969594882 


0.646094284 


107972 


08 


0.551494852 


0.000000000 


667434 




15*5 


(1) 3 1 2 blinks 


r 


mod 


03 


1 . 000000000 


04 


1 . 000000000 


05 


1 . 105190520 


06 


1 . 000000000 


07 


1 . 175410380 


08 


0.597979746 



theta/pi #sts 
0.500000000 4 

0.750000000 550 

0.622924619 3024 

0.333333333 39627 

0.238609927 255072 

0.875000000 1568448 



T[107] edges: 15 blocks: 1 orient: + 




T[257] edges: 15 blocks: 1 orient:- 




1 56 (0) 3 1 2 blinks 



r 




mod 


03 


0 , 


. 707106781 


04 


0 , 


. 500000000 


05 


1 . 


. 522477495 


06 


0 , 


. 500000000 


07 


0 , 


. 917824638 


08 


0 , 


. 849289376 



theta/pi #sts 
-0.500000000 2 

-0.750000000 258 

0.758980225 748 

0.500000000 8863 

-0.135773030 38852 

0.875000000 196408 




1 5*7 


(0) 2 blinks 


r 


mod 


03 


0.707106781 


04 


0.500000000 


05 


0 . 626523527 


06 


0.288675135 


07 


1.026529222 


08 


0.641616039 



theta/pi #sts 
0.000000000 4 

0.000000000 294 

0.169924730 1520 

0.000000000 17041 

0.601939297 95880 

1.000000000 538344 



T[109] edges: 15 blocks: 1 orient: + 




T[1 64] edges: 15 blocks: 1 orient:- 
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h— * CO 

LO 


(0) 2 blinks 


r 


mod 


03 


0.707106781 


04 


0.500000000 


05 


0.745593922 


06 


0.288675135 


07 


1.623049050 


08 


1.022366678 



theta/pi #sts 
0.000000000 2 

1.000000000 258 

0.747779726 750 

0.000000000 8717 

0.932007970 40032 

0.500000000 199422 



T[110] edges: 15 blocks: 1 orient: + 




T[1 24] edges: 15 blocks: 1 orient: - 




15*9 


(0) 2 blinks 






r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


8 


04 


0.500000000 


0.000000000 


324 


05 


0 . 675231320 


0 .160554109 


3320 


06 


0.288675135 


0.000000000 


31439 


07 


1 . 143355971 


0.517484575 


244800 


08 


0.295461436 


1.000000000 


1472840 



T[1 11] edges: 15 blocks: 1 orient: + 




T[1 52] edges: 15 blocks: 1 orient:- 




10 (0) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


4 


04 


0 . 500000000 


0 . 000000000 


294 


05 


0 . 311870925 


-0 . 139303917 


1572 


06 


0.288675135 


0 . 000000000 


16337 


07 


1.397932602 


-0 . 058741930 


100396 


08 


2 . 102826084 


0 . 000000000 


543452 



T[1 1 2] edges: 15 blocks: 1 orient: + 




T[127] edges: 15 blocks: 1 orient:- 




15n (0) 2 blinks 


r 


mod 


03 


0.707106781 


04 


0.500000000 


05 


0.311870925 


06 


0.288675135 


07 


1.066379575 


08 


1.746538536 



theta/pi #sts 
0.000000000 4 

0.000000000 294 

0.139303917 1484 

0.000000000 16721 

0.618309971 93568 

1.000000000 525820 



T[113] edges: 15 blocks: 1 orient: + 






r 


mod 


03 


1 . 000000000 


04 


1 . 000000000 


05 


0.739065445 


06 


0 . 000000000 


07 


0.365306826 


08 


1 . 041630560 



theta/pi #sts 
0.000000000 4 

0.000000000 278 

0.898249093 1540 

0.000000000 15709 

-0.282192950 95684 

1.000000000 526504 



T[1 1 4] edges: 15 blocks: 1 orient: + 




T[136] edges: 15 blocks: 1 orient:- 




1 5-1 3 (0) 3 2 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


4 


04 


0 . 500000000 


0 . 000000000 


278 


05 


1 . 587155602 


-0.383830823 


1512 


06 


0 . 866025404 


0 . 000000000 


15597 


07 


0 . 754084434 


-0 . 899318515 


92476 


08 


3.259408146 


1 . 000000000 


508872 



T[1 1 5] edges: 15 blocks: 1 orient: + 




T[168] edges: 15 blocks: 1 orient:- 




1 5i4 (0) 3 1 2 blinks 



r 


mod 


03 


0.707106781 


04 


0.500000000 


05 


0.821226017 


06 


0.500000000 


07 


1 . 906427076 


08 


1.249836928 



theta/pi #sts 
0.500000000 2 

0.250000000 258 

0.811685450 698 

0.500000000 8185 

0.820943929 35858 

0.375000000 175850 



T[116] edges: 15 blocks: 1 orient: + 



4 




( 


'^i 


T[1 62] 


edges 


15 b 

1 


ocks: 1 orient: - 


I 







r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


1.000000000 


258 


05 


1.516461601 


0.870272769 


774 


06 


0.288675135 


0.000000000 


9053 


07 


0.534050888 


-0.141055155 


41622 


08 


0.546828674 


-0.500000000 


210914 



T[117] edges: 15 blocks: 1 orient: + 




T[175] edges: 15 blocks: 1 orient:- 







ri — 1 








41+1—, 







16 (0) 4 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


4 


04 


0 . 500000000 


0 . 000000000 


326 


05 


0 . 626523527 


-0 .169924730 


1684 


06 


0.288675135 


0 . 000000000 


19341 


07 


0.271887719 


-0 . 143082082 


111440 


08 


0 . 116351265 


1 . 000000000 


620624 



T[1 1 8] edges: 15 blocks: 1 orient: + T[ 181] edges: 15 blocks: 1 orient: - 




T[1 1 9] edges: 15 blocks: 1 orient: + T[205] edges: 15 blocks: 1 orient:- 





(i) 



2 blinks 



r 


mod 


03 


1.000000000 


04 


1.000000000 


05 


1.261344369 


06 


1.000000000 


07 


1.139294208 


08 


0 . 431457505 



theta/pi #sts 
0.000000000 8 
0.000000000 348 

0.098340032 3320 

0.000000000 35171 

0.372802509 260656 

0.000000000 1615696 



T[120] edges: 15 blocks: 1 orient: + 




T[178] edges: 15 blocks: 1 orient:- 
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1 5-18 (0) 3 1 2 blinks 



r 


mod 


03 


0.707106781 


04 


0.500000000 


05 


0 . 117497699 


06 


0 . 500000000 


07 


0.490361044 


08 


0.325957395 



theta/pi #sts 
0.500000000 2 

0.250000000 258 

0.882577871 742 

0.500000000 8641 

0.554302874 39236 

0.375000000 194802 



T[121] edges: 15 




T[185] edges: 15 



blocks: 1 orient: - 




( 0 ) 



4 blinks 




mod 

0.707106781 
0.500000000 
1 .180868794 
0.288675135 
0.344363154 
0 . 990504026 



theta/pi 
0.000000000 
0.000000000 
-0 . 318489048 
0 . 000000000 
-0.282364319 
1.000000000 



#sts 

4 

326 

1664 

18957 

108168 

593752 



T[122] edges: 15 blocks: 1 orient: + 




T[1 88] edges: 15 blocks: 1 orient: - 




T[1 48] edges: 15 blocks: 1 orient: + T[208] edges: 15 blocks: 1 orient:- 




'20 (1) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.000000000 


4 


04 


1 . 000000000 


0.000000000 


278 


05 


0.977964394 


0 . 754684074 


1500 


06 


0.000000000 


0.000000000 


15485 


07 


0.916402827 


-0.189813708 


92092 


08 


2.213203436 


1 . 000000000 


509144 



T[1 23] edges: 15 blocks: 1 orient: + 




T[218] edges: 15 blocks: 1 orient:- 




1 521 (0) 3 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


-0.500000000 


2 


04 


0.500000000 


-0.750000000 


258 


05 


0 .198805995 


0.800924247 


790 


06 


0.500000000 


0.500000000 


9151 


07 


0.795109871 


-0.496835236 


43058 


08 


0.466605943 


0.875000000 


217556 



T[1 26] edges: 15 blocks: 1 orient: + 




T[203] edges: 15 blocks: 1 orient:- 




1 5* 

i a 22 


(0) 4 blinks 


r 




mod 


03 


0 


707106781 


04 


0 


500000000 


05 


0 


943093903 


06 


0 


288675135 


07 


0 


242490221 


08 


0 


641616039 



theta/pi #sts 
0.000000000 4 

0.000000000 326 

0.180036791 1680 

0.000000000 20945 

0.482680140 111968 

1.000000000 656072 



T[1 28] edges: 15 blocks: 1 



orient: + 



T[1 86] edges: 1 5 blocks: 1 orient: - 




T[141] edges: 15 blocks: 1 orient: + T[206] edges: 15 blocks: 1 orient:- 




1 523 (0) 5 1 2 blinks 



r 




mod 


03 


0, 


. 707106781 


04 


0, 


. 500000000 


05 


0. 


. 701941669 


06 


0, 


.288675135 


07 


1 . 


.270404161 


08 


0, 


. 418811966 



theta/pi #sts 
0.000000000 2 

0.500000000 258 

0.912986430 770 

1.000000000 9029 

0.762193369 41120 

0.750000000 208710 



T[1 29] edges: 15 blocks: 1 orient: + 




T[173] edges: 15 blocks: 1 orient:- 




'24 (0) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


8 


04 


0.500000000 


0.000000000 


372 


05 


0 .192397948 


-0.934341190 


3464 


06 


0.288675135 


0.000000000 


37495 


07 


0.410008025 


0.028155760 


272792 


08 


0.650948394 


0.000000000 


1701400 



T[130] edges: 15 blocks: 1 orient: + 




T[193] edges: 15 blocks: 1 orient: - 





r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.000000000 


16 


04 


1 . 000000000 


0.000000000 


496 


05 


1.209167465 


0.088128758 


7520 


06 


1 . 000000000 


0.000000000 


88853 


07 


1 . 424972209 


0.305849958 


787168 


08 


2.514718626 


0.000000000 


5556608 



T[1 31 ] edges: 15 blocks: 1 orient: + 




T[190] edges: 15 blocks: 1 orient: - 





r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


4 


04 


1 . 000000000 


0 . 000000000 


278 


05 


0 . 553044205 


0.437794976 


1576 


06 


1 . 000000000 


0 . 000000000 


16113 


07 


1 . 633848588 


0 . 085568510 


97152 


08 


2 . 029437252 


0 . 000000000 


538140 



T[1 32] edges: 15 blocks: 1 orient: + 




T[1 91 ] edges: 15 blocks: 1 orient:- 





(0) 3 1 2 blinks 



r 


mod 


03 


0 . 707106781 


04 


0.500000000 


05 


0 . 618532982 


06 


0 . 500000000 


07 


1.022470177 


08 


0.538863011 



theta/pi #sts 
0.500000000 4 

0.750000000 270 

0.551840632 1624 

0.500000000 14677 

0.425869127 98684 

0.125000000 519340 



T[133] edges: 15 blocks: 1 orient: + 




T[204] edges: 15 blocks: 1 orient:- 
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a r-t 








T[1 34] 


edges: 15 blocks: 1 orient: + 


1 <->28 (0) 2 blinks 














R 
















SI 




— l Th 


r 


mod 


theta/pi 


#sts 








C±J 


03 


0.707106781 


0.000000000 


4 












04 


0.500000000 


0.000000000 


270 


T[1 96] 


edges: 15 blocks: 1 orient: - 


05 


0.063149901 


-0 . 414494598 


1524 










( — ) 


06 


0.288675135 


0.000000000 


13925 










[ 


07 


0.351241815 


0.584532732 


90932 












H — i^T — 1 


08 


0.028162871 


0.000000000 


477788 
















T[221] edges: 15 blocks: 1 orient:- 04 0 




(0) 3 1 2 blinks 



mod 


theta/pi 


#sts 


707106781 


-0.500000000 


2 


500000000 


0.250000000 


258 


484704763 


-0 . 972141250 


762 


500000000 


0.500000000 


8925 


897407426 


-0.520542111 


40450 


418811966 


0.375000000 


202730 



1 ^31 (0) 3 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


-0.500000000 


2 


04 


0 . 500000000 


-0.750000000 


258 


05 


0 . 836602494 


0.993047513 


782 


06 


0 . 500000000 


0.500000000 


9071 


07 


0.618311526 


-0.382863897 


42014 


08 


0.391615492 


-0.125000000 


210136 



T[138] edges: 15 blocks: 1 orient: + 




T[207] edges: 15 

— — 




blocks: 1 orient: - 




T[139] edges: 15 blocks: 1 orient: + 



T[213] edges: 15 blocks: 1 orient:- 



1^3 






151 



33 (0) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


4 


04 


0.500000000 


0 . 000000000 


270 


05 


0 . 699061057 


-0 . 134623071 


1584 


06 


0.288675135 


0 . 000000000 


14053 


07 


0.578024730 


-0 . 094764478 


93824 


08 


0.589956474 


0 . 000000000 


490448 



15‘, 



34 (0) 2 2 blinks 



r 


mod 


theta/pi 


03 


0.000000000 


0.000000000 


04 


0.382683432 


1.000000000 


05 


0.000000000 


0.000000000 


06 


0.788675135 


1.000000000 


07 


0.000000000 


0.000000000 


08 


0.501334151 


-0.368319582 



#sts 

4 

272 

1556 

15037 

92544 

514232 



T[142] edges: 15 blocks: 1 orient:- 

d 






rp-,- 

jiEd 



T[222] edges: 15 blocks: 1 orient:- 



F© 




T[143] edges: 15 blocks: 1 orient: + 




T[226] edges: 15 blocks: 1 orient:- 





r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


4 


04 


1 . 000000000 


0 . 000000000 


294 


05 


0 . 376535845 


0 . 679867984 


1576 


06 


1 . 000000000 


0.333333333 


17405 


07 


1 . 021665966 


0.408886777 


101048 


08 


2 . 615223689 


0 . 000000000 


566528 



'37 (0) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0.000000000 


2 


04 


0 . 500000000 


0.000000000 


258 


05 


1.175358907 


-0.639975673 


780 


06 


0.288675135 


0.000000000 


9187 


07 


0.298047498 


-0.483317342 


41958 


08 


0.223204368 


1.000000000 


214492 



T[145] edges: 15 blocks: 1 orient: + 



'fe 



Tr-fei 



T[219] edges: 15 blocks: 1 orient:- 





( 0 ) 



2 blinks 



r 




mod 




03 


0, 


.707106781 


0 


04 


0, 


.500000000 


0 


05 


0. 


.368398093 


-0 


06 


0. 


.288675135 


0 


07 


0. 


.898411951 


-0 


08 


0. 


.317991733 


0 



theta/pi #sts 
000000000 2 

000000000 258 

877856396 806 

000000000 9455 

711082033 43442 

000000000 220512 



T[137] edges: 15 blocks: 1 orient: + 




T[198] edges: 15 blocks: 1 orient:- 




1 532 (0) 4 1 2 blinks 



r 




mod 


03 


1 


000000000 


04 


0 


707106781 


05 


0 


487680795 


06 


0 


577350269 


07 


1 


027517702 


08 


1 


364965805 



T[1 40] edges: 15 blocks: 1 orient: + 




theta/pi #sts 
0.250000000 4 

0.375000000 294 

0.395168540 1600 

0.333333333 17617 

0.159755293 102348 

0.511316637 572484 



T[228] edges: 15 blocks: 1 orient:- 





( 0 ) 



2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


270 


05 


0 .488742924 


0.064603265 


1704 


06 


0.288675135 


0.000000000 


16445 


07 


0.374531368 


-0.194090096 


106020 


08 


0 . 655614571 


0.000000000 


588128 



T[1 44] edges: 15 blocks: 1 orient: + 




T[197] edges: 15 blocks: 1 orient:- 
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1 ^38 (0) 3 1 2 blinks 



r 


mod 


03 


0.707106781 


04 


0.500000000 


05 


0.502884452 


06 


0 . 500000000 


07 


0.349614033 


08 


0.756434805 



theta/pi #sts 
0.500000000 2 

0.750000000 258 

0.988432162 788 

0.500000000 9157 

0.350519759 42524 

0.875000000 214934 




'39 (0) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


272 


05 


0.386384295 


0 . 055170341 


1552 


06 


0.288675135 


0 . 000000000 


14513 


07 


0.500714015 


0 .080188524 


92196 


08 


0 .868520187 


0 . 000000000 


496128 



T[147] edges: 15 



T[212] edges: 15 




blocks: 1 orient: + 




'40 (0) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


2 


04 


0 . 500000000 


0 . 000000000 


258 


05 


0 . 575440734 


-0.513332866 


796 


06 


0.288675135 


0 . 000000000 


9309 


07 


0 . 334850826 


-0.386992833 


43052 


08 


0 . 635017068 


0 . 000000000 


219726 





r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


4 


04 


1.000000000 


0.000000000 


278 


05 


1.174634666 


0.587729985 


1536 


06 


0 . 000000000 


0.000000000 


14845 


07 


0.597020181 


0.724206162 


93488 


08 


0.526911935 


1 . 000000000 


495932 




1 5* 

1 *->42 


(0) 2 blinks 


r 




mod 


03 


0 


707106781 


04 


0 


500000000 


05 


0 


209207671 


06 


0 


288675135 


07 


0 


849885501 


08 


0 


028162871 



theta/pi #sts 
0.000000000 2 

0.000000000 258 

0.698578887 776 

0.000000000 9025 

0.881742642 41168 

0.000000000 205034 



T[1 51 ] edges: 15 blocks: 1 orient: + 




T[229] edges: 15 blocks: 1 orient:- 




1 543 (1 ) 3 1 2 blinks 



r 




mod 


03 


1 . 


. 000000000 


04 


1 . 


. 000000000 


05 


2 . 


. 042820471 


06 


1 . 


. 000000000 


07 


1 . 


. 596981386 


08 


0 . 


. 715728753 



theta/pi #sts 
0.500000000 4 

0.750000000 278 

0.913366438 1588 

0.333333333 14789 

0.136560662 94916 

0.875000000 496072 




'44 (0) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0.500000000 


0.000000000 


258 


05 


0.614331549 


-0.802978943 


788 


06 


0.288675135 


0.000000000 


9157 


07 


1.284472900 


-0.546447880 


42524 


08 


0.700675165 


0.000000000 


214934 



T[154] edges: 15 blocks: 1 orient: + 




1 545 (1) 3 1 2 blinks 



r 


mod 


03 


1 . 000000000 


04 


1 . 000000000 


05 


1 .190011694 


06 


1 . 000000000 


07 


1 . 928447116 


08 


1.544155877 



theta/pi #sts 
0.500000000 4 

0.750000000 278 

0.922958507 1648 

0.333333333 15705 

0.094387705 100324 

0.875000000 538060 





( 0 ) 



2 blinks 



r 




mod 




03 


0 , 


. 707106781 


0 


04 


0 , 


. 500000000 


0 


05 


0 , 


. 741205753 


-0 


06 


0 , 


.288675135 


0 


07 


0 , 


. 975858332 


-0 


08 


0 , 


.410846304 


0 



theta/pi #sts 
000000000 2 

000000000 258 

889000753 752 

000000000 8827 

704335294 39296 

000000000 195216 





r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


4 


04 


1.000000000 


0.000000000 


278 


05 


1.354858412 


0.502500516 


1588 


06 


0 . 000000000 


0.000000000 


14789 


07 


1.392582375 


0.297475314 


94916 


08 


0.615223689 


0.000000000 


496072 



T[157] edges: 15 blocks: 1 



orient: + 




T[256] edges: 15 blocks: 1 orient:- 





APPENDIX C SIMPLE 3 -CONNECTED MONOCHROMATIC BLINKS UP TO 16 EDGES 245 



1 548 (0) 4 1 2 blinks 



r 




mod 


03 


1 . 


.000000000 


04 


0 . 


.707106781 


05 


0 . 


. 909744982 


06 


0 . 


.577350269 


07 


1 . 


. 102465816 


08 


1 . 


.301058596 



theta/pi #sts 
0.250000000 4 

0.875000000 166 

0.092850525 1152 

0.333333333 11001 

0.665648822 72360 

0.683031381 396076 



T[158] edges: 15 blocks: 1 orient: + 




T[169] edges: 15 blocks: 1 orient:- 




'49 (0) 2 blinks 



r 




mod 


03 


0, 


.707106781 


04 


0, 


.500000000 


05 


0. 


.715428889 


06 


0. 


.288675135 


07 


0. 


. 905197935 


08 


0. 


.569358971 



theta/pi #sts 
0.000000000 2 

0.000000000 258 

0.770800501 780 

0.000000000 9187 

0.681889417 41958 

0.000000000 214492 




T[245] edges: 15 blocks: 1 orient:- 04 0 




(0) 2 blinks 



mod 


theta/pi 


#sts 


707106781 


0 . 000000000 


2 


500000000 


0 . 000000000 


258 


715843290 


-0 . 628389313 


796 


288675135 


0 . 000000000 


9309 


595493675 


-0 . 852189917 


43052 


793529736 


0 . 000000000 


219726 





r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


2 


04 


0 . 500000000 


1.000000000 


258 


05 


0 .163197604 


-0.849846647 


612 


06 


0.288675135 


0.000000000 


7621 


07 


0.419728086 


0.930290531 


24642 


08 


0.639683245 


-0.500000000 


121948 





r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


4 


04 


1 . 000000000 


0 . 000000000 


278 


05 


0.729800665 


0 . 330089111 


1372 


06 


0 . 000000000 


0 . 000000000 


13127 


07 


0 . 626424685 


0.325672008 


64620 


08 


0 .715728753 


0.000000000 


322904 



T[1 66] edges: 15 blocks: 1 orient: + 




T[240] edges: 15 blocks: 1 orient:- 




"I ^53 (0) 3 1 2 blinks 



r 




mod 


03 


0 , 


. 707106781 


04 


0 , 


. 500000000 


05 


0 , 


. 085643820 


06 


0 , 


. 500000000 


07 


0 , 


. 606373327 


08 


0 , 


. 133649282 



theta/pi #sts 
0.500000000 8 

0.750000000 332 

0.728007122 2704 

0.500000000 26017 

0.421899954 160440 

0.875000000 898672 




blocks: 1 orient: + 




blocks: 1 orient: - 





r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


4 


04 


1.000000000 


0.000000000 


278 


05 


0.322849452 


-0.955221074 


1324 


06 


1.000000000 


0.000000000 


13587 


07 


0.672341166 


0.094804251 


63728 


08 


1.201010127 


0.000000000 


335324 



T[170] edges: 15 blocks: 1 orient: + 




T[180] edges: 15 blocks: 1 orient:- 





(i) 



2 blinks 



r 


mod 




03 


1 . 000000000 


0 


04 


1 . 000000000 


0 


05 


1 . 646965632 


-0 


06 


1 . 000000000 


0 


07 


1 . 051737454 


-0 


08 


1.259884630 


0 



theta/pi #sts 
000000000 8 
000000000 364 

047480458 2952 

000000000 29309 

108211728 179624 

000000000 1009728 



T[171] edges: 15 blocks: 1 orient: + 




T[239] edges: 15 




blocks: 1 orient: - 

I 1 

cm 




( 0 ) 



2 blinks 



r 




mod 




03 


0 , 


. 707106781 


0 


04 


0 , 


. 500000000 


1 


05 


0 , 


. 535045436 


-0 


06 


0 , 


.288675135 


0 


07 


0 , 


. 310371893 


-0 


08 


0 , 


. 863854010 


-0 



theta/pi #sts 
000000000 2 

000000000 258 

884759802 630 

000000000 7871 

629391690 25566 

500000000 128338 





(0) 4 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.250000000 


4 


04 


0.707106781 


0.875000000 


278 


05 


0.256170429 


-0.436771365 


1332 


06 


1 . 154700538 


0.000000000 


13619 


07 


1.017198893 


-0.039502631 


64696 


08 


0 . 551892463 


0.355652732 


339020 



T[174] edges: 15 blocks: 1 orient: + 




T[21 1] edges: 15 blocks: 1 orient:- 
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1 5ss (1) 3 1 2 blinks 



r 


mod 


03 


1.000000000 


04 


1.000000000 


05 


1.841145458 


06 


1.000000000 


07 


2.639925591 


08 


2.916738879 



theta/pi #sts 
0.500000000 4 

0.250000000 142 

0.836780357 872 

0.666666667 6243 

0.914822885 38596 

0.375000000 179040 




blocks: 1 orient: + 





( 0 ) 



2 blinks 



r 



mod 



blocks: 1 orient: - 




03 

04 

05 

06 

07 

08 



0 . 707106781 
0 . 500000000 
0 . 917188922 
0.288675135 
0 . 387815798 
0 . 069357877 



1 561 (0) 3 1 2 blinks 



r 


mod 


03 


0.707106781 


04 


0 . 500000000 


05 


0 . 948671201 


06 


0.500000000 


07 


0.291668206 


08 


0.550128160 



theta/pi #sts 
0.500000000 2 

0.750000000 258 

0.589884951 652 

0.500000000 8055 

0.668447232 27180 

0.125000000 137146 




blocks: 1 orient: + 


j_rt 




— r* 


1 ^63 (0) 2 blinks 


nPTk 






L n±n 






L-Ljf] 


r 


mod 




03 


0 .707106781 


blocks: 1 orient: - 


04 


0 . 500000000 




05 


0 . 836709298 


inn 


06 


0.288675135 


r 


07 


1 . 176412537 


r 

6 


08 


0 .662213542 



T[176] edges: 15 blocks: 1 orient: + 




T[237] edges: 15 blocks: 1 orient: - 




1 5sg (0) 3 1 2 blinks 




r 


mod 


theta/pi 


03 


0.707106781 


-0.500000000 


04 


0.500000000 


-0.750000000 


05 


0 . 692563274 


0.838877901 


06 


0.500000000 


0.500000000 


07 


0.718875682 


-0.365103758 


08 


0.280896802 


0.875000000 



T[179] edges: 15 blocks: 1 orient: + 



theta/pi #sts 
0.000000000 4 

0.000000000 326 

-0.071201704 1484 

0.000000000 17475 

-0.195760700 76808 

0.000000000 422440 




T[247] edges: 15 



blocks: 1 orient: - 




T[1 84] edges: 15 blocks: 1 orient: + 




T[220] edges: 15 blocks: 1 orient:- 




1 5e2 (0) 3 1 2 blinks 



r 


mod 


theta/pi 


03 


0.707106781 


-0.500000000 


04 


0.500000000 


-0.750000000 


05 


0.795805236 


-0.860937009 


06 


0.500000000 


0.500000000 


07 


0.517757653 


-0.867733336 


08 


0 .484470063 


-0 . 125000000 



theta/pi #sts 
0.000000000 2 

0.000000000 258 

-0.624279713 684 

0.000000000 8565 

-0.786311543 28578 

0.000000000 150740 



T[1 92] edges: 15 blocks: 1 orient: + 




T[259] edges: 15 blocks: 1 orient:- 




1 

1 '-'64 


(0) 2 blinks 


r 




mod 


03 


0. 


.707106781 


04 


0 , 


.500000000 


05 


0. 


.575440734 


06 


0. 


.288675135 


07 


0 , 


.325843289 


08 


0. 


. 635017068 



theta/pi #sts 
0.000000000 2 

0.000000000 258 

0.513332866 642 

0.000000000 8003 

0.215929297 26246 

0.000000000 133302 



T[194] edges: 15 blocks: 1 orient: + 





^1 




T[248] edges: 15 


Dlocks: 1 orient: 

n. r n 

W 

■ 



1 5e5 (0) 3 1 2 blinks 



r 


mod 


theta/pi 


03 


0.707106781 


0.500000000 


04 


0.500000000 


0.750000000 


05 


0.289164404 


-0.960306351 


06 


0.500000000 


-0.500000000 


07 


0 . 687795394 


-0.064263381 


08 


0.226503853 


-0.875000000 



T[195] edges: 15 blocks: 1 orient: + 




T[232] edges: 15 blocks: 1 orient:- 




66 (0) 2 blinks 



r 




mod 


03 


0 , 


. 707106781 


04 


0 , 


. 500000000 


05 


0 , 


. 532135320 


06 


0 , 


.288675135 


07 


0 , 


.259573971 


08 


0 , 


.481170578 



theta/pi #sts 
0.000000000 2 

1.000000000 258 

-0.721876340 654 

0.000000000 8073 

-0.192575448 27356 

-0.500000000 138392 



T[199] edges: 15 blocks: 1 orient: + 




T[230] edges: 15 blocks: 1 orient:- 




'67 (0) 2 blinks 



r mod 

03 0.707106781 

04 0.500000000 

05 0.990203141 

06 0.288675135 

07 0.235234424 

08 0.060025523 



theta/pi #sts 
0.000000000 2 

1.000000000 258 

0.913022600 630 

0.000000000 7871 

0.001227848 25566 

0.500000000 128338 



T[200] edges: 1 

Sal 


blocks: 1 orient: + 


T[20 

I 


9] edges: 1 


blocks: 1 orient: - 

c [p 

L 1 J 



#sts 

2 

258 

668 

8287 

27596 

139918 



#sts 

2 

258 

644 

7975 

26432 

132158 



#sts 

4 

270 

1308 

12011 

60184 

295856 
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'68 (0) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


270 


05 


1.026403800 


0.163256782 


1320 


06 


0.288675135 


0.000000000 


11935 


07 


0.261306880 


-0.579317670 


60980 


08 


0.268264961 


1.000000000 


298132 




(0) 2 blinks 



mod 




707106781 


0 


500000000 


0 


504517357 


-0 


288675135 


0 


304139499 


-0 


617152948 


0 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0 . 500000000 


0.000000000 


270 


05 


0 . 702223782 


0.193176743 


1400 


06 


0.288675135 


0.000000000 


12743 


07 


0.250531410 


-0.249366902 


66636 


08 


1.382519813 


0.000000000 


330684 



1 ^73 (0) 3 1 2 blinks 



r mod 

03 0.707106781 -0 

04 0.500000000 -0 

05 0.890351724 -0 

06 0.500000000 0 

07 0.488634400 0 

08 0.642982731 -0 



1 5 74 (0) 3 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


-0.500000000 


2 


04 


0.500000000 


-0.750000000 


258 


05 


0.215889365 


-0.879412234 


644 


06 


0.500000000 


0.500000000 


7975 


07 


0.899599883 


-0.753956977 


26432 


08 


0.439409469 


0.875000000 


132158 




1 5 76 (0) 3 1 2 blinks 



r mod 

03 0.707106781 -0 

04 0.500000000 -0 

05 0.593851504 -0 

06 0.500000000 0 

07 0.242238401 0 

08 0.029529563 0 



16*, 


(0) 4 2 2 blinks 






r 


mod 


theta/pi 


#sts 


03 


1 . 414213562 


0.000000000 


4 


04 


1.000000000 


0.000000000 


550 


05 


0.900403207 


-0.407354158 


2832 


06 


1 . 154700538 


0.000000000 


43363 


07 


3 . 457717774 


0.493871368 


249976 


08 


0.801316508 


-0.321889916 


1705612 




T[201] edges: 15 




T[233] edges: 15 

:3<j- 



theta/pi 

000000000 

000000000 

281336839 

000000000 

354775840 

000000000 



T[214] edges: 15 



© 

T[251] edges: 1 
r f \ 




theta/pi 

500000000 

750000000 

876548860 

500000000 

390040318 

125000000 



T[217] edges: 15 



T[234] edges: 15 




blocks: 1 orient: - 






blocks: 1 orient: - 




1 5'f 



69 (0) 2 blinks 



03 

04 

05 

06 

07 

08 



mod 

0.707106781 
0.500000000 
0.368967757 
0.288675135 
0 . 436589333 
0 .196007893 



theta/pi 
0.000000000 
0.000000000 
-0.234060417 
0 . 000000000 
-0 . 073593513 
1.000000000 



T[21 0] edges: 15 blocks: 1 orient: + 

rf 



#sts 

4 

270 

1356 

12195 

62312 

303900 







T[246] edges: 15 blocks: 1 orient:- 

0" 1 



■fbp 

[-0= 



blocks: 1 orient: - 









blocks: 1 orient: - 






1 5*7 



12 (1) 2 blinks 



03 

04 

05 

06 

07 

08 



mod 

1 . 000000000 
1 . 000000000 
1 . 048564163 
1 . 000000000 
0 . 660384807 
0.715728753 



theta/pi 
0.000000000 
0.000000000 
-0 . 147699105 
0.000000000 
-0.152457874 
0.000000000 



#sts 

4 

270 

1280 

11759 

58884 

289560 



#sts 

8 

308 

2728 

23529 

155200 

839296 



T[21 6] edges: 15 blocks: 1 orient: + 



#sts 

2 

258 

650 

8045 

26876 

135780 




blocks: 1 orient: + 




1 5 75 (0) 3 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


-0.500000000 


2 


04 


0.500000000 


-0.750000000 


258 


05 


0.594541236 


-0.518028901 


556 


06 


0.500000000 


0.500000000 


7301 


07 


0.332746044 


-0.416713471 


18156 


08 


0 . 122384134 


0.875000000 


95178 



theta/pi #sts 
500000000 2 

750000000 258 

989703860 584 

500000000 7641 

245713562 19436 

875000000 103966 



T[241] edges: 15 blocks: 1 orient: + 



b 

T[260] 


£ 

dges: 15 


blocks: 1 orient: - 


S 


r#, 



T[261] edges: 16 blocks: 1 orient: + 




T[306] edges: 16 blocks: 1 orient:- 
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h— * OJ 

CD 


(0) 2 1 2 blinks 




r 


mod 


theta/pi 


03 


0.000000000 


0.000000000 


04 


0.923879533 


-0.500000000 


05 


0.000000000 


0.000000000 


06 


0 . 912870929 


-0.602416382 


07 


0.000000000 


0.000000000 


08 


0.638125873 


0.759828454 



T[262] edges: 16 blocks: 1 orient: + 




2 

514 T[384] edges: 16 blocks: 1 orient: - 

1326 
23075 
96144 
579174 



^ CO 

CD 


( 1 ) 4 1 2 blinks 




r 


mod 


theta/pi 


03 


1 .414213562 


-0.250000000 


04 


1 .414213562 


-0.875000000 


05 


0 . 672850831 


0.428067766 


06 


1.732050808 


0.500000000 


07 


3 . 137122367 


0.124288583 


08 


3 . 130053037 


-0.149803497 




T[263] edges: 16 blocks: 1 orient: + 




T[621] edges: 16 blocks: 1 orient:- 




CD 


(1) 2 blinks 


r 


mod 


03 


1 . 000000000 


04 


1 . 000000000 


05 


0 . 900693877 


06 


1 . 000000000 


07 


0 . 813561196 


08 


0 . 931024229 



theta/pi #sts 
0.000000000 8 
0.000000000 628 
-0.324367653 5960 

0.000000000 79853 

0.231818128 626464 

0.000000000 4482128 



T[264] edges: 16 blocks: 1 orient: + 

& np 



T[407] edges: 16 blocks: 1 orient:- 









1 r 1 ! - * 


L 

L. . 




| 


-L -L -Li 
UniJ | 




(1) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


4 


04 


1.000000000 


0.000000000 


528 


05 


0.997657828 


-0.246908270 


2800 


06 


1.000000000 


0.333333333 


34311 


07 


0.931383102 


0.085935035 


223552 


08 


2.507575951 


0.000000000 


1362204 



T[265] edges: 16 blocks: 1 orient: + 




T[627] edges: 16 blocks: 1 orient:- 





(0) 2 1 2 blinks 



r 


mod 


theta/pi 


03 


0 . 000000000 


0.000000000 


04 


0.382683432 


1.000000000 


05 


0 . 000000000 


0.000000000 


06 


0.211324865 


0.000000000 


07 


0 . 000000000 


0.000000000 


08 


1.300927719 


-0.474250102 



T[266] edges: 16 




T[703] edges: 16 




blocks: 1 orient: + 





(1) 1 blinks 



r 



mod 



blocks: 1 orient: - 




03 

04 

05 

06 

07 

08 



1 . 000000000 
0 . 000000000 
0.252329215 
0 . 000000000 
2 . 042850222 
0.243148301 



theta/pi 
0 . 000000000 
0 . 000000000 
0 . 000000000 
0 . 000000000 
0 . 000000000 
0 . 000000000 



#sts 

2 

258 

906 

10119 

62770 

329990 



T[267] edges: 16 blocks: 1 orient: + 





(0) 2 2 2 blinks 



r 




mod 


03 


1 . 


.414213562 


04 


0. 


.707106781 


05 


0. 


.558509271 


06 


0. 


.577350269 


07 


2 . 


. 994413064 


08 


2 . 


.704245820 



theta/pi #sts 
0.000000000 4 

0.250000000 526 

0.589394618 2956 

0.333333333 35147 

0.117454240 246236 

0.046976516 1457436 



T[268] edges: 16 blocks: 1 orient: + 




(0) 2 1 2 blinks 




T[477] edges: 16 blocks: 1 orient: - 

r~ 






D 



r mod 

03 0.000000000 

04 0.923879533 

05 0.000000000 

06 0.912870929 

07 0.000000000 

08 1.103227102 



theta/pi 

0.000000000 

0.500000000 

0.000000000 

0.602416382 

0.000000000 

0.657675354 



T[269] edges: 16 blocks: 1 orient: + 




T[629] edges: 16 blocks: 1 orient: - 



::a. 






1 6 i 


0 (0) 2 1 2 blinks 


r 


mod 


03 


0 . 000000000 


04 


0 . 923879533 


05 


0 . 000000000 


06 


0 . 912870929 


07 


0 . 000000000 


08 


0 .417604439 



theta/pi #sts 
0.000000000 2 

0.500000000 514 

0.000000000 1334 

0.602416382 23183 

0.000000000 97322 

0.922849990 591190 



T[270] edges 

l#5 


16 b 

- 


ocks: 1 orient: + 


T[412 


edges: 16 blocks: 1 orient:- 






*[ 





16-11 (1) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


8 


04 


1.000000000 


0.000000000 


708 


05 


0.108117263 


0.363081267 


6624 


06 


1.000000000 


0.000000000 


93517 


07 


0 . 834954750 


0.233957549 


722848 


08 


2.019335984 


0.000000000 


5210784 



T[271] edges: 16 blocks: 1 orient: + 




T[658] edges: 16 blocks: 1 orient:- 











1 1 ! 










L bU 



#sts 

4 

550 

2900 

38859 

249724 

1547708 



#sts 

2 

514 

1544 

26977 

116414 

744756 



#sts 

2 

514 

1414 

24767 

103674 

640834 
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12 (0) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


550 


05 


0.315070449 


0.675632347 


2804 


06 


0.288675135 


0.000000000 


40423 


07 


1.321290676 


0.658295274 


239836 


08 


0 . 715005312 


0.000000000 


1555380 



T[272] edges: 16 blocks: 1 orient: + 




T[447] edges: 16 blocks: 1 orient:- 




1 6 13 ( 1 ) 4 1 2 blinks 



r mod 

03 1.414213562 

04 1.000000000 

05 0.741819160 

06 1.732050808 

07 1.563250192 

08 1.333388883 



theta/pi #sts 
-0.250000000 4 

-0.625000000 550 

-0.766985400 2740 

0.500000000 39643 

0.052011251 234228 

-0.555265178 1519776 



T[273] edges: 16 blocks: 1 orient: + 




T[411] edges: 16 blocks: 1 orient: - 




16 -| 4 (2) 2 blinks 



r 




mod 


03 


1 . 


.414213562 


04 


1 . 


. 000000000 


05 


0. 


. 741819160 


06 


1 . 


. 732050808 


07 


1 . 


. 563250192 


08 


1 . 


. 333388883 



theta/pi #sts 
0.000000000 4 

0.000000000 550 

0.283014600 2924 

0.000000000 41347 

0.016296965 255836 

-0.117765178 1650796 



T[274] edges: 16 blocks: 1 orient: + 




T[495] edges: 16 blocks: 1 orient:- 




16-15 (0) 2 1 2 blinks 



r 


mod 




03 


0 . 000000000 


0 


04 


0 . 923879533 


-0 


05 


0 . 000000000 


0 


06 


0 . 912870929 


-0 


07 


0.000000000 


0 


08 


0.866052381 


0 



theta/pi #sts 
.000000000 2 
.500000000 514 

.000000000 1418 

.602416382 24467 

.000000000 106568 

.722474125 656402 



T[275] edges: 16 blocks: 1 orient: + 




T[512] edges: 16 blocks: 1 orient:- 




1 6 16 (0) 2 1 2 blinks 



r 


mod 


03 


0 . 000000000 


04 


0 . 923879533 


05 


0 . 000000000 


06 


0.211324865 


07 


0 . 000000000 


08 


0 . 625007078 



theta/pi #sts 
0.000000000 2 
0.500000000 514 

0.000000000 1436 

0.000000000 24949 

0.000000000 106676 

0.582282141 657408 



T[276] edges: 16 blocks: 1 orient: + 




T[519] edges: 16 blocks: 1 orient:- 




1 6 -| 7 (0) 2 blinks 



r 




mod 




03 


0 , 


. 707106781 


0 


04 


0 , 


. 500000000 


0 


05 


0 , 


. 421335302 


0 


06 


0 , 


.288675135 


0 


07 


0 , 


. 940565110 


0 


08 


0 , 


.300127613 


1 



theta/pi #sts 
.000000000 8 
.000000000 680 
.076502000 6592 

.000000000 83749 

.247728273 694536 

.000000000 4772792 



T[277] edges: 16 blocks: 1 orient: + 




T[571] edges: 16 blocks: 1 orient:- 




1 6 18 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


8 


04 


0.382683432 


1.000000000 


644 


05 


0.000000000 


0.000000000 


6032 


06 


1.211324865 


0.000000000 


80777 


07 


0.000000000 


0.000000000 


646824 


08 


1.064750344 


-0.473260461 


4592168 



T[278] edges: 16 blocks: 1 orient: + 




T[500] edges: 16 blocks: 1 orient: - 





r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.000000000 


2 


04 


0 . 000000000 


0.000000000 


258 


05 


0.398227249 


0.000000000 


902 


06 


0 . 000000000 


0.000000000 


10037 


07 


0 . 605909733 


0.000000000 


62928 


08 


0 . 131526742 


1.000000000 


333660 



T[279] edges: 16 blocks: 1 orient: + 





(i) 



2 blinks 



r 




mod 


03 


1 . 


. 000000000 


04 


1 . 


. 000000000 


05 


1 . 


. 077014326 


06 


1 . 


. 000000000 


07 


2 . 


. 607743601 


08 


1 . 


. 304473783 



theta/pi #sts 
0.000000000 8 
0.000000000 388 

0.000000000 4152 

0.000000000 48973 

0.205095322 435104 

0.000000000 2974248 



T[280] edges: 16 blocks: 1 orient: + 










in 










T[292] edges: 16 b 


ocks: 1 orient: - 




n„ 




p£ip-_. 

Lifn. 




r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


0.000000000 


0.000000000 


258 


05 


0.016261238 


0.000000000 


998 


06 


0 . 000000000 


0.000000000 


11243 


07 


0 . 452866517 


0.000000000 


72402 


08 


0 . 407578502 


0.000000000 


396790 



T[281] edges: 16 blocks: 1 orient: + 
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(0) 4 1 2 blinks 



r 


mod 


03 


1.000000000 


04 


0.707106781 


05 


1.253730175 


06 


0 . 577350269 


07 


0 . 313168824 


08 


0.819653970 



theta/pi #sts 
0.250000000 2 

0.375000000 258 

0.939827431 966 

0.333333333 10707 

0.520278946 68946 

0.673760621 367574 



T[282] edges: 16 blocks: 1 orient: + 



- 


rj3 zh 


T[293] edges: 16 


blocks: 1 orient: - 






r mod 

03 1.000000000 

04 1.000000000 

05 2.458980338 

06 1.000000000 

07 1.294261232 

08 3.079077039 



theta/pi #sts 
0.000000000 8 
0.000000000 418 

0.000000000 4632 

0.000000000 55445 

0.000000000 514592 

0.000000000 3569376 



T[283] edges: 16 blocks: 1 orient: + 




'24 (0) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


4 


04 


0 . 500000000 


0 . 000000000 


582 


05 


0 . 641112653 


-0.533346552 


2996 


06 


0.288675135 


0 . 000000000 


47479 


07 


0 .596030703 


0.561692377 


271580 


08 


0.334254673 


0 . 000000000 


1836276 



T[284] edges: 16 blocks: 1 orient: + 




T[494] edges: 16 blocks: 1 orient:- 




1 625 (0) 8 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


-0.250000000 


4 


04 


1.000000000 


-0.625000000 


528 


05 


0.635551931 


0.940268136 


2852 


06 


0.577350269 


0.000000000 


34843 


07 


0.925023237 


0.053763811 


232208 


08 


0.308657865 


-0.437500000 


1415332 



T[285] 


edges: 16 


blocks: 1 orient: + 

LzLj 


T[51 1 ] 


edges: 16 


blocks: 1 orient: - 

r-nsc 







T[286] edges: 16 blocks: 1 orient: + 




T[518] edges: 16 blocks: 1 orient:- 




1 627 (0) 3 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


-0.500000000 


4 


04 


0 . 500000000 


-0.750000000 


550 


05 


1.241183707 


-0 . 916358823 


3024 


06 


0 . 500000000 


0.500000000 


39627 


07 


0.366967677 


-0.591595892 


255072 


08 


0.308093276 


0 . 875000000 


1568448 



1 626 (0) 9 1 2 blinks 




r 


mod 


theta/pi 


03 


0.707106781 


0.000000000 


04 


0.500000000 


0.000000000 


05 


0 . 639436864 


0.833230741 


06 


0.500000000 


-0.500000000 


07 


0 .490394926 


-0.840240287 


08 


1.366920102 


0.000000000 



T[287] edges: 16 blocks: 1 orient: + 




T[608] edges: 16 blocks: 1 orient:- 




#sts 

4 

582 

2948 

43355 

260448 

1654236 



‘28 (0) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


326 


05 


0.435766492 


0.000000000 


2100 


06 


0.288675135 


0.000000000 


25367 


07 


1 . 876637252 


0.271407718 


185164 


08 


0.393451158 


0.000000000 


1137024 



T[288] edges: 16 




T[294] edges: 16 



r 









blocks: 1 orient: + 




1 629 (0) 2 1 2 blinks 



r 




mod 


03 


0, 


. 000000000 


04 


0, 


.382683432 


05 


0, 


. 000000000 


06 


0, 


.211324865 


07 


0, 


. 000000000 


08 


0, 


.168068690 



theta/pi #sts 
0.000000000 8 
1.000000000 644 

0.000000000 5880 

0.000000000 82393 

0.000000000 630952 

0.348180488 4573792 



T[289] edges: 16 blocks: 1 orient: + 




T[509] edges: 16 blocks: 1 orient:- 




1 6 30 (2) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


8 


04 


1 . 530733729 


1 . 000000000 


588 


05 


0 . 000000000 


0 . 000000000 


5904 


06 


1 . 674469342 


-0 . 070146338 


70493 


07 


0 . 000000000 


0 . 000000000 


593928 


08 


3.693954253 


-0.509899006 


4085368 




1 6 31 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


2 


04 


0.923879533 


-0.500000000 


514 


05 


0 . 000000000 


0.000000000 


1394 


06 


0.211324865 


0.000000000 


24131 


07 


0.000000000 


0.000000000 


102722 


08 


1.192219652 


-0.564626088 


623094 



T[291] edges: 16 blocks: 1 orient: + 




% 




T[523] edges 


: 16 blocks: 1 orient: 












i_ii J 
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( 1 ) 



2 blinks 



r 


mod 


03 


1.000000000 


04 


0.000000000 


05 


0 . 503143826 


06 


0.000000000 


07 


1.098044394 


08 


0.277219715 



theta/pi #sts 
0.000000000 2 

0.000000000 258 

0.478802114 970 

0.000000000 10807 

0.098777433 69212 

0.787576275 370054 



T[295] edges: 16 blocks: 1 orient: + 




T[409] edges: 16 blocks: 1 orient:- 




1 633 (0) 2 1 2 blinks 



r 


mod 


03 


0 . 000000000 


04 


0 . 923879533 


05 


0 . 000000000 


06 


0 . 912870929 


07 


0 . 000000000 


08 


0 .897394510 



theta/pi #sts 
0.000000000 2 
0.500000000 514 

0.000000000 1478 

0.602416382 25373 

0.000000000 112424 

0.536482621 691548 



T[296] edges: 16 blocks: 1 orient: + 




T[576] edges: 16 blocks: 1 orient:- 





(i) 



1 blinks 



r 




mod 


03 


1 . 


. 000000000 


04 


1 . 


. 000000000 


05 


0 , 


. 106431181 


06 


0 , 


. 000000000 


07 


0 , 


. 030240959 


08 


0 , 


. 977197809 



theta/pi #sts 
0.000000000 2 

0.000000000 258 

0.000000000 982 

0.000000000 11083 

0.000000000 70818 

1.000000000 390342 



T[297] edges: 16 blocks: 1 orient: + 




1 635 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


2 


04 


0.382683432 


1.000000000 


514 


05 


0.000000000 


0.000000000 


1414 


06 


0.788675135 


1 . 000000000 


24419 


07 


0.000000000 


0.000000000 


106088 


08 


1.093410792 


-0.459712714 


652110 



T[298] edges: 16 blocks: 1 orient: + 
T[601] edges: 16 blocks: 1 orient:- 




1 636 (3) 1 blinks 



r 


mod 


theta/pi 


#sts 


03 


2 . 000000000 


0 . 000000000 


8 


04 


4 . 000000000 


0 . 000000000 


348 


05 


3.390096630 


0.000000000 


4296 


06 


4 . 000000000 


0 . 000000000 


49965 


07 


4.378938155 


0.000000000 


447168 


08 


6.030303803 


0.000000000 


3109360 



T[299] edges: 16 blocks: 1 orient: + 





1 637 (0) 2 1 2 blinks 



r 




mod 


03 


0 , 


. 000000000 


04 


0 , 


.382683432 


05 


0 , 


. 000000000 


06 


1 . 


.211324865 


07 


0 , 


. 000000000 


08 


1 . 


.385610444 



theta/pi #sts 
0.000000000 8 
1.000000000 692 

0.000000000 6360 

0.000000000 86769 

0.000000000 679768 

0.501772015 4845184 



T[300] edges: 16 blocks: 1 orient: + 



T[528] edges: 16 blocks: 1 orient:- 





















r 


□Jr 

— -j— 1 1 










— 1 1 



1 638 (3) 1 blinks 



r 


mod 


theta/pi 


#sts 


03 


2.000000000 


0.000000000 


32 


04 


4.000000000 


0.000000000 


1016 


05 


9.347524158 


0.000000000 


23360 


06 


15.000000000 


0.000000000 


378193 


07 


21.457563895 


0.000000000 


4484832 


08 


33.608081014 


0.000000000 


40764448 



T[301] edges: 16 blocks: 1 orient: + 




r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.000000000 


2 


04 


0 . 000000000 


0.000000000 


258 


05 


1.559495855 


0.187227673 


966 


06 


1 . 000000000 


0.000000000 


10707 


07 


0 . 183489302 


-0.472575618 


68946 


08 


0 . 691027852 


-0.234623854 


367574 



T[302] edges: 16 blocks: 1 orient: + 




T[396] edges: 16 blocks: 1 orient:- 




1 G40 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


2 


04 


0 . 923879533 


-0.500000000 


514 


05 


0 . 000000000 


0 . 000000000 


1454 


06 


0 . 912870929 


-0 . 602416382 


25199 


07 


0 . 000000000 


0 . 000000000 


109718 


08 


0 .491880809 


-0 . 829016038 


681466 



T[303] edges: 16 blocks: 1 orient: + 




T[502] edges: 16 blocks: 1 orient:- 




164-1 (1) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


8 


04 


1.000000000 


0.000000000 


356 


05 


1.249042228 


0.093934688 


4000 


06 


2.000000000 


0.000000000 


49393 


07 


1.167429750 


0.022595970 


419368 


08 


0 . 115656965 


0.000000000 


2966376 



T[304] edges: 16 blocks: 1 orient:- 



T[433] edges: 16 blocks: 1 orient:- 



St 



-[0 



IS 



Lt-HJ 
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I642 ( 0 ) 2 2 4 blinks 



r 


mod 




03 


0.000000000 


0 


04 


1.224744871 


0 


05 


0 . 000000000 


0 


06 


0 . 577350269 


-0 


07 


0 . 000000000 


0 


08 


1.774989898 


0 



theta/pi #sts 
000000000 4 

195913276 294 

000000000 1900 

333333333 22883 

000000000 159992 

206598266 1001208 



T[305] edges: 16 blocks: 1 orient: + 




T[337] edges: 16 blocks: 1 orient: + 




T[387] edges: 16 blocks: 1 orient: - 




T[420] edges: 16 blocks: 1 orient:- 





( 0 ) 



2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0 . 500000000 


0.000000000 


646 


05 


0.429861491 


0.939141888 


3212 


06 


0.288675135 


0.000000000 


52943 


07 


0 . 154740804 


0.346253539 


296064 


08 


1.217739789 


0.000000000 


1982628 



T[307] edges: 16 blocks: 1 orient: + 




T[634] edges: 16 blocks: 1 orient: - 




r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


2 


04 


0.382683432 


1.000000000 


514 


05 


0 . 000000000 


0.000000000 


1502 


06 


0 . 912870929 


0 . 602416382 


26321 


07 


0 . 000000000 


0.000000000 


114006 


08 


1.234197087 


-0.476982283 


740252 



T[308] edges: 16 blocks: 1 orient: + 




T[704] edges: 16 blocks: 1 orient:- 




1 645 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


2 


04 


0.382683432 


1 . 000000000 


514 


05 


0 . 000000000 


0 . 000000000 


1480 


06 


0 . 912870929 


-0 . 602416382 


25885 


07 


0 . 000000000 


0 . 000000000 


110782 


08 


0.268495934 


0 . 439096412 


700176 




1 6 46 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


8 


04 


0.382683432 


1.000000000 


584 


05 


0.000000000 


0.000000000 


5920 


06 


0.912870929 


-0.602416382 


69293 


07 


0.000000000 


0.000000000 


593016 


08 


0.553526232 


0.446269588 


4072504 



T[310] edges: 16 blocks: 1 orient: + 




T[584] edges: 16 blocks: 1 orient:- 




1 647 (0) 2 1 2 blinks 



r 


mod 


03 


0 . 000000000 


04 


0 . 923879533 


05 


0 . 000000000 


06 


0.211324865 


07 


0 . 000000000 


08 


0 . 913742132 



theta/pi #sts 
0.000000000 2 
0.500000000 514 

0.000000000 1454 

0.000000000 24845 

0.000000000 110726 

0.478042887 680564 



T[311] edges: 16 blocks: 1 orient: + 




T[610] edges: 16 blocks: 1 orient:- 




1 6 48 (1) 2 1 2 blinks 



r 






mod 


03 


0. 


. 00 


0000000 


04 


1 . 


. 84 


7759065 


05 


0. 


. 00 


0000000 


06 


1 . 


. 41 


4213562 


07 


0. 


. 00 


0000000 


08 


1 . 


.217525596 



theta/pi #sts 
0.000000000 4 

0.500000000 294 

0.000000000 2084 

0.750000000 23675 

0.000000000 181688 
0.176223578 1131192 



T[312] edges: 16 blocks: 1 orient: + 




T[399] edges: 16 blocks: 1 orient:- 




I649 (1) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


0 . 000000000 


0.000000000 


258 


05 


1.148963898 


0.143937875 


966 


06 


1.000000000 


0.000000000 


10707 


07 


0 .464995771 


0.361932470 


68946 


08 


0 . 874355688 


-0.937130800 


367574 



T[313] edges: 16 blocks: 1 orient: + 




T[400] edges: 16 blocks: 1 orient:- 




1 650 (1) 2 blinks 



r 


mod 


03 


1 . 000000000 


04 


1 . 000000000 


05 


0 .890544128 


06 


1 . 000000000 


07 


1.277077908 


08 


0.760317906 



theta/pi #sts 
0.000000000 8 
0.000000000 388 

0.133745971 4440 

0.000000000 51265 

0.078417085 473904 

0.000000000 3258000 



T[314] edges: 16 blocks: 1 orient: + 





Iftri] 


T|465] edges: 1 


blocks: 1 orient: 

fil 



1 6 51 (0) 2 1 2 blinks 



r 






mod 


03 


0 , 


. 00 


0000000 


04 


0 , 


.382683432 


05 


0 , 


. 00 


0000000 


06 


0 , 


. 78 


8675135 


07 


0 , 


. 00 


0000000 


08 


0 , 


. 70 


0420852 



theta/pi #sts 
0.000000000 2 
1.000000000 514 

0.000000000 1372 

1.000000000 23995 

0.000000000 100376 

0.493535720 618006 



T[315] edges: 16 blocks: 1 orient: + 




T[602] edges: 16 blocks: 1 orient:- 
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"I 6 52 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.382683432 


1 . 000000000 


272 


05 


0 . 000000000 


0.000000000 


1952 


06 


0.211324865 


0.000000000 


18491 


07 


0 . 000000000 


0.000000000 


153568 


08 


0.073300262 


0.399853563 


915336 



T[316] edges: 16 blocks: 1 orient: + 




T[441] edges: 16 blocks: 1 orient:- 




1 653 ( 0 ) 9 1 2 blinks 



r 




mod 


03 


0, 


.707106781 


04 


0, 


.500000000 


05 


1 . 


.254795187 


06 


0. 


.500000000 


07 


0. 


. 917014567 


08 


0. 


.739468403 



theta/pi #sts 
0.000000000 4 

0.000000000 390 

0.200450680 2264 

-0.500000000 30819 

-0.108188274 202440 

1.000000000 1262752 



T[317] edges: 16 blocks: 1 orient: + 




T[446] edges: 16 blocks: 1 orient:- 




1 654 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


2 


04 


0 . 382683432 


1 . 000000000 


514 


05 


0 . 000000000 


0 . 000000000 


1544 


06 


0 . 912870929 


-0 . 602416382 


26977 


07 


0 . 000000000 


0 . 000000000 


116414 


08 


0 . 162325336 


-0 . 170530864 


744756 



T[318] edges: 16 blocks: 1 orient: + 




T[706] edges: 16 blocks: 1 orient:- 




1 655 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


2 


04 


0 . 923879533 


0.500000000 


514 


05 


0 . 000000000 


0.000000000 


1490 


06 


0.211324865 


0.000000000 


25577 


07 


0.000000000 


0.000000000 


113834 


08 


0.916196379 


0.438883741 


705632 



T[319] edges: 16 blocks: 1 orient: + 




T[61 1] edges: 16 blocks: 1 orient:- 





r 


mod 


03 


1 . 000000000 


04 


1 . 000000000 


05 


1.249042228 


06 


2 . 000000000 


07 


1.748655511 


08 


0 . 801948466 



theta/pi #sts 
0.000000000 8 
0.000000000 420 

0.093934688 4512 

0.000000000 61009 

-0.081646235 501032 

0.000000000 3620288 



T[320] edges: 16 blocks: 1 orient: + 




T[357] edges: 16 blocks: 1 orient: + 




T[405] edges: 16 blocks: 1 orient: - 




T[421] edges: 16 blocks: 1 orient:- 




1 657 (0) 2 blinks 



r mod 

03 0.707106781 

04 0.500000000 

05 0.563415284 

06 0.288675135 

07 0.673049259 

08 0.016897723 



theta/pi #sts 
0.000000000 8 
0.000000000 360 

-0.154313896 4240 

0.000000000 47517 

-0.521680091 436064 

0.000000000 3017320 



T[321] edges: 16 blocks: 1 orient: + 




T[471] edges: 16 blocks: 1 orient:- 




1 658 ( 0 ) 4 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.250000000 


8 


04 


0.707106781 


0.375000000 


452 


05 


0.691186872 


-0.806466582 


4944 


06 


0.577350269 


-0.333333333 


68193 


07 


1 . 149913643 


-0.339852105 


556648 


08 


0 . 148229221 


0.029087079 


4043000 




T[440] edges: 16 blocks: 1 orient:- 




I659 (1) 2 blinks 



r 


mod 


03 


1 . 000000000 


04 


1 . 000000000 


05 


0 . 746815910 


06 


1 . 000000000 


07 


0 .488804170 


08 


0.705627485 



theta/pi #sts 
0.000000000 8 
0.000000000 708 

0.054068341 6752 

0.000000000 97773 

0.089084307 756064 

0.000000000 5501288 



T[323] edges: 16 blocks: 1 orient: + 




T[657] edges: 16 blocks: 1 orient:- 




1 6 6 q ( 0 ) 3 1 2 blinks 



r 




mod 


03 


0 , 


. 707106781 


04 


0 , 


. 500000000 


05 


0 , 


.561674910 


06 


0 , 


. 500000000 


07 


0 , 


. 974071396 


08 


0 , 


. 801495399 



T[324] edges: 16 



theta/pi #sts 
0.500000000 4 

-0.250000000 528 

-0.174576802 2980 

-0.500000000 37547 

0.590338013 245920 

-0.375000000 1576256 





1 6 61 (0) 2 1 2 blinks 



r mod 

03 0.000000000 

04 0.382683432 

05 0.000000000 

06 0.912870929 

07 0.000000000 

08 0.117015769 



theta/pi #sts 

2 

514 
1438 
24835 
109268 
687378 



T[325] edges: 16 blocks: 1 orient: + 




T[609] edges: 16 blocks: 1 orient:- 




0.000000000 

1.000000000 

0.000000000 

-0.602416382 

0.000000000 

0.591324322 
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'62 (1) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


1.000000000 


0.000000000 


258 


05 


0 . 813628308 


0.788337964 


964 


06 


0.000000000 


0.000000000 


10721 


07 


0.260761437 


0.932069116 


68640 


08 


0 . 105048083 


1 . 000000000 


365272 



T[326] edges: 16 blocks: 1 orient: + 




T[448] edges: 16 blocks: 1 orient: - 




T[327] edges: 16 




blocks: 1 orient: + 




T[443] edges: 16 blocks: 1 orient:- 




1 6 64 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


2 


04 


0 . 923879533 


0.500000000 


514 


05 


0 . 000000000 


0 . 000000000 


1436 


06 


0 . 912870929 


0 . 602416382 


24949 


07 


0 . 000000000 


0 . 000000000 


106676 


08 


0 .486547537 


0.545890658 


657408 




( 0 ) 



2 blinks 



r 


mod 


03 


0.707106781 


04 


0 . 500000000 


05 


0 . 658724496 


06 


0.288675135 


07 


0.536972730 


08 


1 . 110555071 



theta/pi #sts 
0.000000000 8 
0.000000000 372 

0.021305160 4184 

0.000000000 47245 

0.187019892 427240 

0.000000000 2964808 



T[329] edges: 16 blocks: 1 orient: + 




T[472] edges: 16 blocks: 1 orient: - 




T[330] edges: 16 blocks: 1 orient: + 




1 6 6 7 (0) 2 1 2 blinks 



r 




mod 


03 


0 , 


. 000000000 


04 


0 , 


.382683432 


05 


0 , 


. 000000000 


06 


0 , 


. 788675135 


07 


0 , 


. 000000000 


08 


0 , 


.894904414 



theta/pi #sts 
0.000000000 2 
1.000000000 514 

0.000000000 1408 

1.000000000 24373 

0.000000000 104524 

-0.514920332 642112 



1 653 (0) 4 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.250000000 


2 


04 


0.707106781 


0.875000000 


258 


05 


1 . 633415888 


-0.733379037 


966 


06 


0.577350269 


-0.333333333 


10707 


07 


0 .463254164 


-0.777682635 


68946 


08 


0 .885117203 


0.389032145 


367574 



T[328] edges: 16 blocks: 1 orient: + 




T[542] edges: 16 blocks: 1 orient: - 




r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


2 


04 


1 . 000000000 


0 . 000000000 


258 


05 


0 . 859126965 


1.000000000 


926 


06 


1 . 000000000 


0 . 000000000 


10531 


07 


1.794350907 


0.000000000 


65086 


08 


2 . 948775786 


0.000000000 


357942 



T[331] edges: 16 blocks: 1 orient: + 




T[61 2] edges: 16 blocks: 1 orient:- 





( 0 ) 



2 blinks 



r 






mod 


03 


0. 


.707 


106781 


04 


0. 


.500000000 


05 


0. 


. 184 


998480 


06 


0. 


.288 


675135 


07 


0. 


. 186 


659843 


08 


0. 


.538 


628524 



theta/pi #sts 
0.000000000 4 

0.000000000 550 

0.191996241 3040 

0.000000000 45907 

0.545173518 271088 

0.000000000 1853100 



T[332] edges: 16 blocks: 1 orient: + 




T[661] edges: 16 blocks: 1 orient:- 





(i) 



2 blinks 



r 


mod 


03 


1 . 000000000 


04 


1 . 000000000 


05 


1 .114856669 


06 


1 . 000000000 


07 


0 . 822155195 


08 


0.580735804 



theta/pi #sts 
0.000000000 4 

0.000000000 528 

0.098121917 2896 

0.333333333 35527 

0.502817649 233924 

0.000000000 1434884 



T[333] edges: 16 blocks: 1 orient: + 




T[666] edges: 16 blocks: 1 orient:- 




1 6 70 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


2 


04 


0.382683432 


1 . 000000000 


514 


05 


0 . 000000000 


0 . 000000000 


1468 


06 


0 . 912870929 


0 . 602416382 


25083 


07 


0 . 000000000 


0 . 000000000 


112540 


08 


0 .499207650 


0.332886269 


699290 



T[334] edges: 16 blocks: 1 orient: + 









3 





T[682] edges: 16 blocks:1 orient:- 





(0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


2 


04 


0.382683432 


1.000000000 


514 


05 


0 . 000000000 


0.000000000 


1448 


06 


0 . 912870929 


0.602416382 


24799 


07 


0 . 000000000 


0.000000000 


109160 


08 


0 . 705998668 


-0.412942716 


670566 



T[335] edges: 16 blocks:! 



orient: + 





T[688] edges: 16 blocks: 1 orient:- 
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( 0 ) 



2 blinks 



r 




mod 


03 


0. 


.707106781 


04 


0. 


.500000000 


05 


0 . 


. 923171276 


06 


0 . 


.288675135 


07 


0 . 


. 172989398 


08 


1 , 


.042964181 



theta/pi #sts 
0.000000000 8 
0.000000000 608 
0.219401506 6024 

0.000000000 78237 

0.027039997 630408 

0.000000000 4479072 



T[336] edges: 16 blocks: 1 orient: + 




T[662] edges: 16 blocks: 1 orient:- 




1 673 (1) 2 1 2 blinks 



r mod 

03 0.000000000 

04 0.765366865 

05 0.000000000 

06 0.000000000 

07 0.000000000 

08 1.238581764 



theta/pi #sts 
0.000000000 8 
1.000000000 596 

0.000000000 6192 

0.000000000 72665 

0.000000000 618608 
0.535721261 4231976 



T[338] edges: 16 blocks: 1 orient: + 




T[692] edges: 16 blocks: 1 orient: - 





(0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


2 


04 


0 . 382683432 


1 . 000000000 


514 


05 


0 . 000000000 


0 . 000000000 


1372 


06 


0 . 912870929 


-0 . 602416382 


23995 


07 


0 . 000000000 


0 . 000000000 


100376 


08 


0 . 714724605 


-0.362356848 


618006 




1 675 (1) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


4 


04 


1.000000000 


0.000000000 


534 


05 


0 . 851092361 


-0.150800934 


3016 


06 


1.000000000 


0.333333333 


38375 


07 


0.761419713 


0.203809584 


254232 


08 


0.892352262 


0.000000000 


1573584 



T[340] edges: 16 blocks: 1 orient: + 





T[691] edges: 16 blocks: 1 orient:- 




1 6 76 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


2 


04 


0.382683432 


1.000000000 


514 


05 


0 . 000000000 


0.000000000 


1510 


06 


0 . 912870929 


0 . 602416382 


26125 


07 


0 . 000000000 


0.000000000 


115730 


08 


0 . 808382127 


-0.460768015 


728748 



T[341] edges: 16 blocks: 1 orient: + 




T[690] edges: 16 blocks: 1 orient:- 




1 677 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


2 


04 


0.382683432 


1 . 000000000 


514 


05 


0 . 000000000 


0 . 000000000 


1408 


06 


0 . 912870929 


-0 . 602416382 


24373 


07 


0 . 000000000 


0 . 000000000 


104524 


08 


0 . 786888369 


-0.377301212 


642112 



T[342] edges: 16 blocks: 1 orient: + 




T[664] edges: 16 blocks:1 orient:- 




1 673 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


2 


04 


0.382683432 


1.000000000 


514 


05 


0.000000000 


0.000000000 


1448 


06 


0.211324865 


0.000000000 


24799 


07 


0.000000000 


0.000000000 


109160 


08 


1.759893055 


-0.459704681 


670566 



T[343] edges: 16 blocks:! orient: + 




T[694] edges: 16 blocks:! orient:- 




I679 (1) 2 blinks 



r 


mod 


03 


1 . 000000000 


04 


1 . 000000000 


05 


0 .412322515 


06 


0 . 000000000 


07 


0 . 860334494 


08 


0.509667992 



theta/pi #sts 
0.000000000 8 
0.000000000 336 

0.343153737 4240 

0.000000000 47677 

0.899508335 432264 

1.000000000 3001232 




T[455] edges: 16 



blocks: 1 orient: + 




blocks: 1 orient: - 

r~L 




r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


2 


04 


1 . 000000000 


0 . 000000000 


258 


05 


0 . 086155278 


0.210914604 


964 


06 


1 . 000000000 


-0.333333333 


10851 


07 


1 . 429790678 


-0 . 402450904 


67044 


08 


0 . 156779911 


1 . 000000000 


352830 




1 631 ( 0 ) 4 1 2 blinks 



r 


mod 


theta/pi 


03 


1.000000000 


0.250000000 


04 


0.707106781 


0.375000000 


05 


0.572492549 


0.007223881 


06 


0.577350269 


0.333333333 


07 


0.274277893 


-0.303504908 


08 


0.211970659 


0.342314718 



T[346] edges: 16 blocks:! orient: + 



#sts 

2 


4 






[MTI 


258 

1030 

11521 

74916 

406316 


T[51C 


] edges 


16 blocks: 1 orient:- 
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( 1 ) 



2 blinks 



r 


mod 


03 


1.000000000 


04 


1.000000000 


05 


0 . 326112662 


06 


1.000000000 


07 


0.422092734 


08 


0.301007576 



theta/pi #sts 
0.000000000 2 

0.000000000 258 

0.084700878 964 

0.333333333 10771 

0.597421046 68326 

1.000000000 366002 



T[347] edges: 16 blocks: 1 orient: + 




T[432] edges: 16 blocks: 1 orient:- 






T[348] edges: 16 

sa 



T[671] edges: 16 

'rhn 



blocks: 1 orient: + 







(1) 4 1 2 blinks 



blocks: 1 orient: - 




r 


mod 


theta/pi 


#sts 


03 


1 .414213562 


-0.250000000 


4 


04 


1 .414213562 


-0.375000000 


550 


05 


0 . 561712465 


-0 . 025632347 


3024 


06 


1 . 000000000 


0 . 000000000 


39627 


07 


1 . 542019889 


-0.278641287 


255072 


08 


2 . 772392528 


-0.538478828 


1568448 



1 6 8 5 ( 1 ) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


1.000000000 


0.000000000 


258 


05 


0 .869221848 


0.684972979 


950 


06 


0.000000000 


0.000000000 


10661 


07 


0.454464872 


0.880289363 


66254 


08 


0.825827469 


1 . 000000000 


351376 



T[350] edges: 16 blocks: 1 orient: + 




T[517] edges: 16 blocks: 1 orient: - 




T[351] edges: 16 blocks: 1 



orient: + 





1 6 8 7 ( 0 ) 2 1 2 blinks 



r 


mod 


03 


0 . 000000000 


04 


0.382683432 


05 


0 . 000000000 


06 


0 . 912870929 


07 


0 . 000000000 


08 


0.303618191 



theta/pi #sts 
0.000000000 2 
1.000000000 514 

0.000000000 1454 

0.602416382 25247 

0.000000000 107972 

0.060642571 667434 



1 6 88 ( 1 ) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


8 


04 


0.765366865 


1 . 000000000 


596 


05 


0.000000000 


0.000000000 


6192 


06 


0.000000000 


0.000000000 


71353 


07 


0.000000000 


0.000000000 


613776 


08 


2.550485806 


0.506394998 


4135872 



T[353] edges: 16 blocks: 1 orient: + 




T[697] edges: 16 blocks: 1 orient:- 

Rrn 

ljU 




T[354] edges: 16 blocks: 1 orient: + 




T[498] edges: 16 blocks: 1 orient:- 




r 


mod 


theta/pi 


#sts 


03 


1 . 414213562 


0 . 000000000 


8 


04 


2 . 000000000 


0 . 000000000 


332 


05 


2.235248155 


-0 . 012551080 


4400 


06 


2 . 000000000 


-0 .166666667 


48337 


07 


2 . 455762189 


-0 .188777720 


449976 


08 


2 . 101059098 


0 . 000000000 


3144992 



1 6 gi (0) 4 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.250000000 


8 


04 


0.707106781 


0.375000000 


344 


05 


0 . 691186872 


-0.806466582 


4368 


06 


0 . 577350269 


-0.333333333 


49205 


07 


1.158728487 


-0.303579827 


457144 


08 


1.022111789 


-0.379290227 


3183312 



T[356] edges: 16 blocks: 1 orient: + 




T[484] edges: 16 blocks: 1 orient:- 





( 0 ) 



2 blinks 



r 




mod 


03 


0, 


.707106781 


04 


0, 


.500000000 


05 


0. 


.521739201 


06 


0. 


.288675135 


07 


0. 


.566537996 


08 


0. 


.384782034 



theta/pi #sts 
0.000000000 4 

0.000000000 534 

0.405675654 2952 

0.000000000 38995 

0.465718283 247972 

0.000000000 1575412 



T[349] edges: 16 blocks:1 orient: + 




T[693] edges: 16 blocks: 1 orient:- 







(0) 4 1 2 blinks 



r 




mod 


03 


1 


000000000 


04 


0 


707106781 


05 


0 


168979790 


06 


0 


577350269 


07 


0 


806570941 


08 


1 


055901081 


T[352] 


edges: 16 blocks: 1 orient: 



theta/pi #sts 
0.250000000 2 

0.375000000 258 

0.967062535 996 

1.000000000 11257 

0.668859765 71138 

0.425311223 383468 




T[680] edges: 16 blocks: 1 orient:- 





(0) 4 1 2 blinks 



r 




mod 


03 


1 


000000000 


04 


0 


707106781 


05 


0 


145453388 


06 


1 


154700538 


07 


1 


762261658 


08 


0 


918743975 



T[355] edges: 16 blocks: 1 orient: + 




T[521] edges: 16 blocks: 1 orient:- 




theta/pi #sts 
0.250000000 2 

0.875000000 258 

0.678829123 996 

0.000000000 11257 

0.355673053 71138 

0.783374512 383468 
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! 92 (0) 2 blinks 



r 




mod 


03 


0. 


.707106781 


04 


0. 


.500000000 


05 


0 . 


.501881706 


06 


0 . 


.288675135 


07 


0 . 


.511825257 


08 


0. 


.326191883 



theta/pi #sts 
0.000000000 4 

0.000000000 534 

0.401823181 3072 

0.000000000 40255 

0.303186382 264832 

1.000000000 1685200 



T[358] edges: 16 

'H | 1 


blocks: 1 orient: + 

(fp> 


T[679] edges: 16 blocks: 1 orient:- 


r 


1 ph 1 



[±i- 



1 693 (0) 2} 2 blinks 



r 


mod 


03 


0 . 000000000 


04 


0 . 923879533 


05 


0 . 000000000 


06 


0 . 912870929 


07 


0 . 000000000 


08 


0 . 094374608 



theta/pi #sts 
0.000000000 2 
0.500000000 514 

0.000000000 1508 

0.602416382 25915 

0.000000000 116216 
0.450937420 733386 



T[359] edges: 16 blocks: 1 orient: + 




T[696] edges: 16 blocks: 1 orient:- 




I694 (1) 2 blinks 



r 




mod 


03 


1 . 


. 000000000 


04 


1 . 


. 000000000 


05 


1 . 


. 545135630 


06 


2 . 


. 000000000 


07 


1 . 


. 863769401 


08 


1 . 


.492424049 



theta/pi #sts 
0.000000000 8 
0.000000000 596 

0.002577542 6248 

0.000000000 75249 

0.160845351 645904 

0.000000000 4468960 



T[360] edges: 16 blocks: 1 orient: + 




T[689] edges: 16 blocks: 1 orient:- 




1 695 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


03 


0 . 000000000 


0.000000000 


04 


0 . 923879533 


0.500000000 


05 


0 . 000000000 


0.000000000 


06 


0 . 788675135 


1 . 000000000 


07 


0.000000000 


0.000000000 


08 


0.985337918 


0.311930501 



T[361] edges: 16 blocks: 1 orient: + 




514 T[672] edges: 16 blocks: 1 orient: - 

1436 
24949 
106676 
657408 




r 


mod 


theta/pi 


03 


1 . 000000000 


0.000000000 


04 


1 . 000000000 


0.000000000 


05 


0.534986917 


0.291247584 


06 


1 . 000000000 


-0 . 333333333 


07 


1 . 897697743 


-0.066227575 


08 


1 . 953318806 


0.000000000 




T[362] edges: 16 blocks: 1 orient: + 




T[695] edges: 16 blocks: 1 orient:- 




1 697 (0) 2 1 2 blinks 



r 






mod 


03 


0 , 


. 00 


0000000 


04 


0 , 


.382683432 


05 


0 , 


. 00 


0000000 


06 


0 , 


.21 


1324865 


07 


0 , 


. 00 


0000000 


08 


0 , 


. 97 


4871571 



theta/pi #sts 
0.000000000 2 
1.000000000 514 

0.000000000 1436 

0.000000000 24817 

0.000000000 108922 

0.524094378 684920 



T[363] edges: 16 blocks: 1 orient: + 




T[659] edges: 16 blocks: 1 orient:- 




1 698 ( 0 ) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


2 


04 


0.382683432 


1.000000000 


514 


05 


0.000000000 


0.000000000 


1408 


06 


0.912870929 


-0.602416382 


24373 


07 


0.000000000 


0.000000000 


104524 


08 


0.227501168 


-0.174788757 


642112 



T[364] edges: 16 blocks: 1 orient: + 




T[660] edges: 16 blocks: 1 orient:- 





(i) 



2 blinks 



r 


mod 


theta/pi 


03 


1 . 000000000 


0.000000000 


04 


1 . 000000000 


0.000000000 


05 


0 . 926193155 


-0.105918752 


06 


1 . 000000000 


0.333333333 


07 


0 . 404971102 


0.522999050 


08 


0 . 036579926 


1.000000000 



#sts 

4 

534 

3100 

39699 

265320 

1664720 



#sts 

4 

534 

2932 

38555 

246312 

1557988 



T[365] edges: 16 blocks: 1 orient: + 









CEjl-i 


y 






L W 



T[698] edges: 16 blocks: 1 orient:- 





r 




mod 




03 


1 . 


. 000000000 


0 


04 


1 . 


. 000000000 


0 


05 


0. 


. 737358413 


0 


06 


1 . 


. 000000000 


0 


07 


0. 


. 760679071 


-0 


08 


1 . 


.222945766 


0 



theta/pi #sts 
.000000000 2 

.000000000 258 

.238388308 1070 

.000000000 12695 

.011037724 78754 

.000000000 460946 



T[366] edges: 16 blocks: 1 orient: + 




T[544] edges: 16 blocks: 1 orient:- 




16*, 



01 ( 1 ) 



2 blinks 



r 


mod 


03 


1.000000000 


04 


1.000000000 


05 


0.168608821 


06 


1.000000000 


07 


1.037621641 


08 


0.865514665 



theta/pi #sts 
0.000000000 2 

0.000000000 258 

0.307675480 990 

0.000000000 11215 

0.272820779 71000 

0.000000000 389110 



T[367] edges: 16 blocks: 1 



orient: + 





T[459] edges: 16 blocks: 1 orient:- 
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16; 


02 (1) 2 1 2 blinks 


r 


mod 


03 


0.000000000 


04 


0.765366865 


05 


0.000000000 


06 


0.732050808 


07 


0.000000000 


08 


1.070854235 



theta/pi #sts 
0.000000000 4 

1.000000000 294 

0.000000000 2100 
0.000000000 23947 

0.000000000 183148 

0.584339235 1147624 



T[368] edges: 16 blocks: 1 orient: + 




T[493] edges: 16 blocks: 1 orient:- 




i6; 


03 (0) 3 1 2 blinks 


r 


mod 


03 


0.707106781 


04 


0.500000000 


05 


0 . 661390947 


06 


0.500000000 


07 


0 . 603806787 


08 


0 . 090521482 



theta/pi #sts 
-0.500000000 4 

-0.750000000 280 

-0.235419135 1992 

0.500000000 21483 

-0.178058538 162392 

0.875000000 1020184 




04 (0) 4 1 2 blinks 



mod 

1 . 000000000 
0 . 707106781 
0 . 705916172 
0 . 577350269 
0 .190543354 
0 . 789349826 



theta/pi 
0.250000000 
0.375000000 
-0.255932440 
0.333333333 
-0 .418404495 
0.341690449 



T[370] edges: 16 blocks: 1 orient: + 



#sts 

2 

258 

1034 

11879 

75382 

421962 




T[510] edges: 16 blocks: 1 orient:- 






H 



\M 







05 (0) 4 1 2 blinks 



r 




mod 


03 


1 , 


.000000000 


04 


0 . 


.707106781 


05 


0 . 


. 823911767 


06 


0. 


.577350269 


07 


1 , 


.072643073 


08 


0. 


.234544591 



theta/pi #sts 
0.250000000 2 

0.375000000 258 

0.770685706 970 

0.333333333 10807 

0.053543540 69212 

0.997084172 370054 



T[371] edges: 16 blocks: 1 orient: + 




T[422] edges: 16 blocks: 1 orient:- 




i6; 


06 (0) 2 1 2 blinks 


r 


mod 


03 


0 . 000000000 


04 


0.382683432 


05 


0 . 000000000 


06 


0 . 912870929 


07 


0 . 000000000 


08 


0.318293251 



theta/pi #sts 
0.000000000 4 

1.000000000 278 

0.000000000 2156 

0.602416382 23607 

0.000000000 180724 

-0.417571786 1135568 




07 (0) 2 blinks 



mod 

0 . 707106781 
0 . 500000000 
0.371487688 
0.288675135 
0.393360637 
0.252802610 



theta/pi 
0 . 000000000 
0 . 000000000 
0.302095264 
0 . 000000000 
-0 . 020548073 
0 . 000000000 



T[373] edges: 16 blocks: 1 orient: + 




32 6 T[442] edges: 16 blocks: 1 orient: - 

2132 
23923 
187872 
1126780 





r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


1.000000000 


0.000000000 


258 


05 


0.453809691 


0.901089170 


990 


06 


1.000000000 


0.000000000 


11215 


07 


1.495959280 


0.091751783 


71000 


08 


1.588386093 


0.000000000 


389110 





09 (0) 4 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.250000000 


2 


04 


0.707106781 


0.375000000 


258 


05 


0.763140425 


0.635781556 


1022 


06 


0.577350269 


1.000000000 


11489 


07 


1.267382097 


-0.418537033 


73364 


08 


1.254893001 


-0.434432202 


396180 





10 (0) 



2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


4 


04 


0 . 500000000 


0 . 000000000 


294 


05 


0 . 612995846 


-0.254762954 


2012 


06 


0.288675135 


0 . 000000000 


21419 


07 


0 . 379695794 


-0.773635163 


166328 


08 


0 . 109752294 


0 . 000000000 


989880 



T[376] edges: 16 blocks: 1 orient: + 




T[430] edges: 16 blocks: 1 orient:- 





(0) 4 1 2 blinks 



r 


mod 


03 


1.000000000 


04 


0.707106781 


05 


0.258731026 


06 


0 . 577350269 


07 


1.331573187 


08 


1.109517346 



theta/pi #sts 
0.250000000 2 

0.375000000 258 

0.117147302 980 

1.000000000 11073 

0.283361122 68864 

0.388359569 366256 



T[377] edges: 16 blocks: 1 orient: + 




T[637] edges: 16 blocks: 1 orient:- 
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12 ( 2 ) 



2 blinks 



r 


mod 


03 


1.414213562 


04 


2.000000000 


05 


2.574770533 


06 


1.000000000 


07 


4.072920701 


08 


4.265843498 



theta/pi #sts 
0.000000000 8 
0.000000000 324 

0.043266666 4304 

0.166666667 46353 

0.231971999 430864 

0.000000000 3006952 



T[379] edges: 16 




T[649] edges: 16 



blocks: 1 orient: + 





03 

04 

05 

06 

07 

08 



LrJ 



14 (0) 4 1 2 blinks 



mod 

1 . 000000000 
0 . 707106781 
0 . 561633512 
0 . 577350269 
1 . 815200105 
0 . 388907631 



1 6i 15 (1) 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


0.000000000 


0.000000000 


258 


05 


1.172623931 


0.301103534 


698 


06 


1.000000000 


0.333333333 


8327 


07 


0.064587572 


0.682124072 


35462 


08 


1.213898644 


0.802071108 


176486 



(1) 1 blinks 



mod 

000000000 

000000000 

196601125 

000000000 

474890796 

032036907 



1 6 ii 8 (0) 2 2 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.414213562 


0.000000000 


4 


04 


0.707106781 


0.250000000 


534 


05 


1 . 180044768 


0.280272849 


2392 


06 


2.309401077 


0.333333333 


32557 


07 


3.175820197 


0.379375555 


156128 


08 


0.663789600 


0.065199754 


958524 




T[643] edges: 16 blocks: 1 orient:- 04 0. 




T[386] edges: 16 blocks: 1 orient: + 




T[633] edges: 16 blocks: 1 orient:- 




121 (0) 2 blinks 



16* 


20 (0) 3 1 2 blinks 


r 


mod 


03 


0 .707106781 


04 


0 . 500000000 


05 


0 . 533393887 


06 


0 . 500000000 


07 


0 . 635218233 


08 


0 . 439409469 



r 




mod 


03 


0 . 


.707106781 


04 


0. 


.500000000 


05 


0 . 


.311057693 


06 


0 . 


.288675135 


07 


0 . 


.487448477 


08 


0 . 


. 186343924 



theta/pi #sts 
0.000000000 4 

0.000000000 582 

0.569146580 2528 

0.000000000 39189 

0.652352035 175448 

1.000000000 1133304 



T[378] edges: 16 blocks: 1 orient:- 



181 Qp 



T[642] edges: 16 blocks: 1 orient:- 



J 






16',, 



3 (0) 4 1 2 blinks 



03 

04 

05 

06 

07 

08 



mod 

1 . 000000000 
0.707106781 
1 . 154896484 
0.577350269 
0.725898295 
0.356167484 



theta/pi 

0.250000000 

0.375000000 

-0.253625999 

0.333333333 

-0.210217560 

-0.207587467 



T[380] edges: 16 blocks: 1 orient: -t 



i&K] 



theta/pi 
0.250000000 
0.375000000 
-0 . 663492147 
-0.333333333 
-0 . 122107334 
0.515550382 



#sts 

2 

258 

1012 

11303 

72414 

386778 




T[655] edges: 16 blocks: 1 orient:- 

UpEjl, 

i_±p3-i 
lLj— 1 



T[381] edges: 16 blocks: 1 orient: + 




T[475] edges: 16 bio ilent: - 







16'„ 



6 (2) 2 blinks 



03 

04 

05 

06 

07 

08 



mod 

1 .414213562 
2 . 000000000 
2 .466214183 
2 . 645751311 
2.233101008 
3 . 125192762 



theta/pi 
0.000000000 
0.000000000 
-0 .190568611 
-0.060518859 
-0.392297325 
1.000000000 



theta/pi 
0 . 000000000 
0 . 000000000 
0 . 000000000 
0 . 000000000 
0 . 000000000 
0 . 000000000 



#sts 

2 

258 

716 

8449 

36852 

182374 



T[383] edges: 16 blocks: 1 orient: + 

:: V ® 



T[385] edges: 16 blocks: 1 orient: + 




T[406] edges: 16 blocks: 1 orient:- 






Q3& 



E-Tf. 



1 6i 



19 (0)2 2 blinks 



03 

04 

05 

06 

07 

08 



mod 

0 . 000000000 
0.382683432 
0 . 000000000 
0.211324865 
0 . 000000000 
1.217268999 



theta/pi 

0.000000000 

1.000000000 

0.000000000 

0.000000000 

0.000000000 

-0.494156568 



T[388j edges: 16 blocks: 1 orient: + 

rEE - 



theta/pi 
-0.500000000 
-0.750000000 
-0 . 938140696 
0.500000000 
-0.783431069 



#sts 

4 

550 

2700 

36645 

182396 










T[702] edges: 16 blocks: 1 orient: - 



0.875000000 1108404 






T[389] edges: 16 blocks: 1 orient:- 






I 

3 



T[632] edges: 16 blocks: 1 orient:- 

. : V [l^ 



#sts 

2 

258 

970 

10807 

69212 

370054 



#sts 

8 

316 

3064 

29291 

224488 

1365784 



#sts 

2 

514 

1256 

23029 

73832 

470246 
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1 6 122 (1) 2 1 2 blinks 



r 


mod 




03 


0.000000000 


0 


04 


1 . 847759065 


-0 


05 


0.000000000 


0 


06 


1.931851652 


0 


07 


0 . 000000000 


0 


08 


2.246947017 


-0 



theta/pi #sts 
.000000000 4 

.500000000 278 

.000000000 1584 

.750000000 15281 

.000000000 97644 

.137020653 519252 



T[390] edges: 16 blocks: 1 orient: + 




T[620] edges: 16 blocks: 1 orient:- 




1 6*i 


23 (0) 3 1 2 blinks 


r 


mod 


03 


0.707106781 


04 


0.500000000 


05 


0 .861751833 


06 


0.500000000 


07 


0.263456358 


08 


0.296828127 



theta/pi #sts 
0.500000000 4 

-0.250000000 268 

-0.500000000 1564 

-0.500000000 13729 

-0.427267472 92068 

0.625000000 484132 



T[391] edges: 16 blocks: 1 orient: + 



: Jcr 


Li)- 1 


T[392] edges: 16 

Jl 


blocks: 1 orient: 

rd^T) 




16’ 


24 (1) 2 1 2 blinks 


r 


mod 


03 


0 . 000000000 


04 


1 . 000000000 


05 


0 . 000000000 


06 


0 . 000000000 


07 


0 . 000000000 


08 


0 .459728757 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.250000000 


2 


04 


0.707106781 


0.875000000 


258 


05 


1 . 179974391 


-0.906035179 


764 


06 


0.577350269 


-0.333333333 


8959 


07 


1.011024697 


0.386210835 


40630 


08 


0.977531458 


-0.602693271 


205072 



T[395] edges: 16 blocks: 1 



orient: + 




T[408] edges: 16 blocks: 1 orient:- 




1 6*i 



128 (0) 2 2 blinks 




27 (0) 



1 blinks 



r 




mod 


03 


0 , 


. 707106781 


04 


0 , 


. 500000000 


05 


1 . 


. 145742061 


06 


0 , 


.288675135 


07 


0 , 


. 911837521 


08 


0 , 


. 483572346 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.382683432 


1.000000000 


272 


05 


0.000000000 


0.000000000 


1520 


06 


0.788675135 


1.000000000 


14245 


07 


0.000000000 


0.000000000 


88696 


08 


0.223713055 


-0.425190699 


475352 



T[402] edges: 16 blocks: 1 orient: + 





03 

04 

05 

06 

07 

08 



30 (1) 2 blinks 



mod 

1 . 000000000 
0 . 000000000 
0 . 369458335 
0 . 000000000 
0 . 706326238 
0 . 309974140 




r 


mod 


theta/pi 


#sts 


03 


2.000000000 


0.000000000 


8 


04 


4.000000000 


0.000000000 


316 


05 


5.098300563 


0.000000000 


3272 


06 


9.000000000 


0.000000000 


31795 


07 


12.744472668 


0.000000000 


245400 


08 


18.883117546 


0.000000000 


1498072 



T[393] edges: 16 blocks:1 orient: + 



theta/pi #sts 
0.000000000 4 

0.625000000 278 

0.000000000 1600 

0.000000000 16233 

0.000000000 99928 

0.437500000 550300 




T[394] edges: 16 blocks: 1 orient: + 




T[454] edges: 16 blocks: 1 orient:- 





26 (0) 8 1 2 blinks 



r 


mod 


theta/pi 


03 


1 . 000000000 


0.250000000 


04 


0 . 000000000 


0.000000000 


05 


1.599543756 


0.891291157 


06 


0.577350269 


-0 . 666666667 


07 


0.727710561 


0.648692145 


08 


0.795547829 


0.757402671 



T[397] edges: 16 blocks: 1 orient: + 



theta/pi #sts 
0.000000000 4 

0.000000000 294 

0.000000000 1520 

0.000000000 17041 

0.000000000 95880 

0.000000000 538344 



#1 



T[401] edges: 16 blocks:! orient: + 




T[626] edges: 16 blocks:! orient:- 





29 (1) 



1 blinks 



r 


mod 


theta/pi 


03 


1 . 000000000 


0.000000000 


04 


1 . 000000000 


0.000000000 


05 


0 . 931116293 


0.000000000 


06 


1 . 000000000 


0.000000000 


07 


1.702576126 


0.000000000 


08 


0 . 985714650 


0.000000000 



theta/pi #sts 
0.000000000 2 

0.000000000 258 

0.558335492 730 

0.000000000 8605 

0.956114534 38338 

0.606162904 193686 



T[403] edges: 16 blocks:1 orient: + 



$ 




T[469j e 

£ 


jges: 16 blocks: 1 orient: 

'm 



T[404] edges: 16 blocks:! orient: + 




#sts 

2 

258 

782 

9209 

42296 

217402 



#sts 

8 

372 

3368 

38327 

269544 

1714144 
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r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


8 


04 


1.000000000 


0.000000000 


372 


05 


1.549150281 


0.000000000 


3464 


06 


2.000000000 


0.000000000 


37495 


07 


2.009015766 


0.000000000 


272792 


08 


1.814141775 


0.000000000 


1701400 



T[413] edges: 16 blocks: 1 orient: + 




T[656] edges: 16 blocks: 1 orient:- 





34 (1) 



2 blinks 



r 




mod 


03 


1 . 


. 000000000 


04 


1 . 


. 000000000 


05 


1 . 


, 931116293 


06 


1 . 


. 000000000 


07 


0. 


, 971487854 


08 


0. 


, 902453529 



r 




mod 


03 


0 . 


.707106781 


04 


0. 


.500000000 


05 


1 , 


. 145742061 


06 


0 . 


.288675135 


07 


0. 


.316028303 


08 


0. 


.041692429 



theta/pi #sts 
0.000000000 4 

0.000000000 326 

0.000000000 1676 

0.000000000 19277 

0.150483293 110796 

1.000000000 616772 





blocks: 1 orient: - 04 




37 (0) 2 blinks 



mod 

0 . 707106781 
0 . 500000000 
0.579083211 
0.288675135 
0 .860731644 
0 .594291037 



i6; 



138 (1)2 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.765366865 


1.000000000 


294 


05 


0.000000000 


0.000000000 


1580 


06 


0.517638090 


-0.916666667 


17509 


07 


0.000000000 


0.000000000 


99968 


08 


1.381124664 


0.480524408 


561828 



T[419] edges: 16 blocks: 1 orient: + 





r L i_|J J 








r 




mod 


03 


0 , 


. 707106781 


04 


0 , 


. 500000000 


05 


0 , 


. 828810492 


06 


0 , 


.288675135 


07 


0 , 


. 369735450 


08 


0 , 


.499366312 



i6; 



141 (0) 



2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


326 


05 


0 . 828231334 


0.000000000 


1736 


06 


0.288675135 


0.000000000 


19469 


07 


0 . 591962818 


0.000000000 


114084 


08 


0.297863204 


0.000000000 


624200 



T[410] edges: 16 blocks: 1 orient: + 





33 (1) 



2 blinks 



r 


mod 


theta/pi 


03 


1 . 000000000 


0.000000000 


04 


1 . 000000000 


0.000000000 


05 


1 . 011100716 


0.255201154 


06 


1 . 000000000 


0 .000000000 


07 


1 . 142664819 


-0.004579267 


08 


0.502166379 


0.000000000 



theta/pi #sts 
0.000000000 8 
0.000000000 388 

0.000000000 3552 

0.000000000 41419 

-0.075623107 292552 

0.000000000 1874312 




T[415] edges: 16 blocks: 1 orient: + 




T[514] edges: 16 blocks: 1 orient:- 





36 (1) 



2 blinks 



r 


mod 


theta/pi 


03 


1 . 000000000 


0.000000000 


04 


1 . 000000000 


0.000000000 


05 


0 . 638276029 


0.288128758 


06 


1 . 000000000 


0.000000000 


07 


1 . 636196218 


-0.034374734 


08 


0 . 477779762 


0.000000000 



T[41 7] edges: 16 blocks: 1 orient: + 



theta/pi #sts 
0.000000000 4 

0.000000000 390 

0.355558209 1920 

0.000000000 27557 

0.007879161 134412 

0.000000000 844132 




T[623] edges: 16 blocks: 1 orient:- 






39 (1) 2 1 2 blinks 



mod 

0 . 000000000 
1 . 000000000 
0 . 000000000 
0.517638090 
0 . 000000000 
1 . 152173311 



theta/pi 

0.000000000 

0.625000000 

0.000000000 

0.916666667 

0.000000000 

0.647825864 



theta/pi #sts 
0.000000000 4 

0.000000000 326 

0.200682317 1736 

0.000000000 19469 

0.097853027 114084 

1.000000000 624200 



T[423] edges: 16 blocks: 1 orient: + T[445] edges: 16 




T[444j edges: 16 blocks: 1 orient: + 



T[473] edges: 16 





T[424] edges: 16 blocks: 1 odent: + 




T[468] edges: 16 blocks: 1 orient: + 




#sts 

2 

258 

788 

9343 

41462 

210668 



#sts 

2 

258 

788 

9343 

41462 

210668 



#sts 

4 

294 

1620 

17757 

104288 

583560 



blocks: 1 orient: - 
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r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


326 


05 


0 . 314488186 


0.000000000 


1696 


06 


0.288675135 


0.000000000 


21113 


07 


1.546327427 


0.000000000 


113232 


08 


0.931913875 


0.000000000 


663132 



T[425] edges: 16 blocks: 1 orient: + 




T[435] edges: 16 blocks: 1 orient: + 




16‘i 



143 (1) 



2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.000000000 


2 


04 


1 . 000000000 


0.000000000 


258 


05 


0.502176658 


0.492268724 


788 


06 


1 . 000000000 


0.000000000 


9343 


07 


1 . 641389916 


-0 . 145293532 


41462 


08 


0.389468007 


0.000000000 


210668 



T[426] edges: 16 blocks: 1 orient: + 




T[638] edges: 16 blocks: 1 orient:- 




144 (1) 1 blinks 



r 




mod 


03 


1 . 


. 000000000 


04 


1 . 


. 000000000 


05 


0. 


. 150923032 


06 


1 . 


. 000000000 


07 


1 . 


.252011626 


08 


1 . 


. 453393144 



theta/pi #sts 
0.000000000 2 

0.000000000 258 

1.000000000 806 

0.000000000 9455 

0.000000000 43442 

0.000000000 220512 



T[427] edges: 16 blocks: 1 orient: + 

■TIC 



•” : : [ 






16', 



145 (0)3 2 blinks 



r 


mod 


03 


0.707106781 


04 


0.500000000 


05 


0 .090780348 


06 


0 . 500000000 


07 


0.679575957 


08 


0.090521482 



theta/pi #sts 
0.500000000 4 

0.750000000 278 

0.500000000 1648 

0.500000000 15705 

0.185948077 100324 

0.875000000 538060 



T[428] edges: 16 blocks: 1 orient: + 




T[492] edges: 16 blocks: 1 



orient: - 






blocks: 1 orient: + 04 




47 (1) 1 blinks 



mod 

1 . 000000000 
1 . 000000000 
1 . 931116293 
1 . 000000000 
1 . 054306107 
1.304473783 




r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


1.000000000 


0.000000000 


258 


05 


0.584868622 


0.125409201 


806 


06 


1.000000000 


0.000000000 


9455 


07 


0.669901522 


0.152437433 


43442 


08 


0.250142300 


1 . 000000000 


220512 



T[437] edges: 16 blocks: 1 



orient: + 



T[464] edges: 16 blocks: 1 orient: + 





T[449] edges: 16 blocks: 1 



orient: - 



T[537] edges: 16 blocks: 1 orient:- 






(0) 4 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


-0.250000000 


2 


04 


0.707106781 


-0.875000000 


258 


05 


0 . 803369104 


0.885183365 


758 


06 


0 . 577350269 


0.333333333 


8873 


07 


0.510393508 


-0.301768208 


40140 


08 


0 . 646799483 


0.521043542 


200318 



theta/pi #sts 
0.000000000 8 
0.000000000 436 

0.000000000 3888 

0.000000000 45151 

0.000000000 326064 

0.000000000 2038848 



T[434] edges: 16 blocks: 1 orient: + 

: • 1-Hi) 



T[451] edges: 16 blocks: 1 orient:- 





50 (0) 2 1 2 blinks 



r mod 

03 0.000000000 

04 0.382683432 

05 0.000000000 

06 0.211324865 

07 0.000000000 

08 0.948066526 



T[450] edges: 16 blocks: 1 orient: + 




T[490] edges: 16 blocks: 1 



orient: - 




1 6'i 



146 (1) 



2 blinks 



r 


mod 


03 


1 . 000000000 


04 


1 . 000000000 


05 


0.376941013 


06 


1 . 000000000 


07 


0.379778317 


08 


0 . 056274848 



T[431] edges: 16 blocks: 1 orient: + 




1 6*i 



149 (0) 



4 blinks 



r 


mod 


03 


0.707106781 


04 


0.500000000 


05 


0.314488186 


06 


0.288675135 


07 


0 . 745358881 


08 


1 . 620357495 



theta/pi #sts 
0.000000000 4 

1.000000000 272 

0.000000000 1552 

0.000000000 14513 

0.000000000 92196 

0.559596087 496128 



theta/pi #sts 
0.000000000 2 

0.000000000 258 

0.000000000 752 

0.000000000 8827 

0.000000000 39296 

1.000000000 195216 



theta/pi #sts 
0.000000000 4 

0.000000000 326 

0.000000000 1828 
0.000000000 21553 

0.081311555 126032 

0.000000000 735988 



T[439] edges: 16 blocks: 1 orient: + 




T[466] edges: 16 blocks: 1 orient:- 




APPENDIX C SIMPLE 3 -CONNECTED MONOCHROMATIC BLINKS UP TO 16 EDGES 263 




52 (0) 2 1 2 blinks 



r 


mod 


03 


0.000000000 


04 


0.382683432 


05 


0 . 000000000 


06 


0 . 912870929 


07 


0 . 000000000 


08 


1.941486277 



theta/pi #sts 
0.000000000 8 
1.000000000 564 

0.000000000 4984 

0.602416382 53011 

0.000000000 379056 

0.494121834 2330216 



T[453] edges: 16 blocks: 1 orient: + 




T[474] edges: 16 blocks: 1 orient:- 




1 6155 (2) 2 blinks 



r mod 

03 1.414213562 

04 0.000000000 

05 0.462725308 

06 2.645751311 

07 3.224446271 

08 0.330599929 



1 6 154 (1) 2 1 2 blinks 



r 




mod 


03 


0. 


. 000000000 


04 


1 . 


. 847759065 


05 


0. 


. 000000000 


06 


1 . 


.414213562 


07 


0. 


. 000000000 


08 


1 . 


. 702537743 






theta/pi #sts 
0.000000000 4 

0.000000000 550 

0.675632347 2532 

0.060518859 35121 



0.045035586 170280 

0.448952228 1036092 




57 (1) 1 blinks 



mod 

1 . 000000000 
0 . 000000000 
0 . 668737080 
1 . 000000000 
0 .097615949 
0.262484285 




r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


0.000000000 


0.000000000 


258 


05 


0.432669103 


0.000000000 


786 


06 


1.000000000 


0.000000000 


9265 


07 


0.661773906 


0.000000000 


42696 


08 


1 . 108155353 


0.000000000 


221170 




60 (0) 4 1 2 blinks 



mod 

1 . 000000000 
0 . 707106781 
0 . 431163969 
1 . 154700538 
1 . 450488462 
0 . 968531149 




(0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


4 


04 


0.382683432 


1.000000000 


272 


05 


0 . 000000000 


0.000000000 


1580 


06 


0 . 912870929 


0.602416382 


14981 


07 


0 . 000000000 


0.000000000 


95088 


08 


0.219946253 


-0.115639345 


520328 



T[452] edges: 16 blocks: 1 orient: + 




T[615] edges: 16 blocks: 1 orient:- 





53 (1) 



2 blinks 



r 


mod 


theta/pi 


03 


1 . 000000000 


0.000000000 


04 


0 . 000000000 


0.000000000 


05 


0.584629175 


0.076276322 


06 


1 . 000000000 


0.000000000 


07 


1 .166333828 


-0.067656520 


08 


0.518051728 


0.075242398 



T[461] edges: 16 blocks: 1 orient: + 



theta/pi #sts 
0.000000000 4 

0.500000000 278 

0.000000000 1712 

0.916666667 16841 

0.000000000 109772 

0.128344646 606612 




T[653] edges: 16 blocks: 1 orient: - 




T[462] edges: 16 blocks: 1 orient: + 




T[650] edges: 16 blocks: 1 orient:- 





56 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


03 


0 . 000000000 


0.000000000 


04 


0 . 923879533 


-0.500000000 


05 


0 . 000000000 


0.000000000 


06 


0 . 912870929 


-0 . 602416382 


07 


0 . 000000000 


0.000000000 


08 


0 . 961141591 


0.839203319 



theta/pi #sts 
0.000000000 2 

0.000000000 258 

0.000000000 764 

0.000000000 8959 

0.000000000 40630 

0.000000000 205072 



T[467] edges: 16 blocks: 1 orient: + 




T[470] edges: 16 blocks: 1 orient: + 





59 (2) 



2 blinks 



r 


mod 


theta/pi 


03 


1 .414213562 


0.000000000 


04 


2 . 000000000 


0.000000000 


05 


2 . 748384109 


0.009128962 


06 


2 . 645751311 


0.060518859 


07 


2.330227192 


0.209363810 


08 


0 . 832957755 


0.000000000 



theta/pi #sts 
0.250000000 2 

0.875000000 258 

0.145266284 820 

0.000000000 9879 

0.257276363 44160 

0.752435389 237360 



T[478] edges: 16 blocks: 1 orient: + 




T[700] edges: 16 blocks:1 orient: - 




T[479] edges: 16 blocks: 1 orient: + 




T[654] edges: 16 blocks: 1 



orient: - 




#sts 

2 

258 

754 

8987 

39758 

203880 



#sts 

2 

514 

1214 

22187 

71264 

448196 



#sts 

8 

332 

3376 

33647 

258104 

1581288 
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62 (1) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


1.000000000 


0.625000000 


294 


05 


0 . 000000000 


0.000000000 


1672 


06 


1.000000000 


0.500000000 


18061 


07 


0 . 000000000 


0.000000000 


109244 


08 


0.429914705 


-0.148791953 


608096 



1 6 164 (0) 2 1 2 blinks 



r mod 

03 0.000000000 

04 0.923879533 

05 0.000000000 

06 0.912870929 

07 0.000000000 

08 0.366750104 



1 6l 65 (1 ) 1 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


8 


04 


1.000000000 


0.000000000 


312 


05 


0.313082304 


0.000000000 


3272 


06 


0 . 000000000 


0.000000000 


31355 


07 


0.594503545 


0.000000000 


244600 


08 


0.147186258 


0.000000000 


1496840 




T[485] edges: 16 blocks: 1 orient: + 





1 6 16 7 (1) 2 1 2 blinks 



r 






mod 


03 


0 , 


. 00 


0000000 


04 


1 . 


. 00 


0000000 


05 


0 , 


. 00 


0000000 


06 


1 . 


. 00 


0000000 


07 


0 , 


. 00 


0000000 


08 


0 , 


. 42 


9914705 



r 




mod 


03 


1 , 


.000000000 


04 


0. 


.707106781 


05 


0. 


. 248267420 


06 


1 , 


. 154700538 


07 


0. 


. 818711741 


08 


0. 


. 674330862 



theta/pi #sts 
0.250000000 2 

0.875000000 258 

0.443556883 748 

0.000000000 8863 

0.396702804 38852 

0.954595628 196408 



T[488] edges: 16 blocks: 1 orient: + 




T[640] edges: 16 blocks: 1 orient:- 



1 6 171 (0) 2 1 2 blinks 



r mod 

03 0.000000000 

04 0.382683432 

05 0.000000000 

06 0.788675135 

07 0.000000000 

08 0.436817768 



16' 


70 (1) 2 blinks 


r 


mod 


03 


1 . 000000000 


04 


1 . 000000000 


05 


0 . 477160954 


06 


0 . 000000000 


07 


0 . 139762211 


08 


0 . 546755533 



theta/pi #sts 
0.000000000 4 

1.000000000 272 

0.000000000 1600 

1.000000000 15441 

0.000000000 95196 

-0.248769717 528648 




T[480] edges: 16 blocks: 1 orient: + 




T[581] edges: 16 blocks: 1 orient:- 





r 




mod 


03 


1 


000000000 


04 


0 


000000000 


05 


0 


971605438 


06 


1 


000000000 


07 


0 


526659974 


08 


0 


848407729 



T[482] edges: 16 blocks: 1 orient 



theta/pi #sts 
0.000000000 2 

0.000000000 258 

-0.172839744 794 

0.000000000 9203 

0.236896791 43370 

0.935181383 219968 



theta/pi #sts 
0.000000000 2 

0.500000000 514 

0.000000000 1256 

0.602416382 23029 

0.000000000 73832 

0.540000231 470246 




T[483] edges: 16 blocks: 1 orient: + 




1 6i 


66 (2) 1 blinks 


r 


mod 


03 


1 .414213562 


04 


2 . 000000000 


05 


3 . 810128726 


06 


3 .464101615 


07 


6.964618875 


08 


7 . 147068582 



theta/pi #sts 
0.000000000 16 
0.000000000 464 

0.000000000 7216 

0.000000000 84081 

0.000000000 748400 

0.000000000 5276720 



theta/pi #sts 
0.000000000 4 

0.625000000 294 

0.000000000 1560 

0.500000000 17273 

0.000000000 99552 

0.976208047 556716 



T[486] edges: 16 blocks: 1 orient: + 




T[504] edges: 16 blocks: 1 orient: - 




T[487] edges: 16 blocks: 1 



orient: + 




T[639] edges: 16 blocks: 1 orient:- 





69 (1) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0.000000000 


4 


04 


1 . 847759065 


-0.500000000 


278 


05 


0 . 000000000 


0.000000000 


1584 


06 


1 . 931851653 


0.916666667 


15281 


07 


0 . 000000000 


0.000000000 


97644 


08 


2.580681796 


-0.278798298 


519252 



theta/pi #sts 
0.000000000 2 

0.000000000 258 

1.000000000 724 

0.000000000 8557 

1.000000000 37514 

0.000000000 188510 



T[489] edges: 16 blocks: 1 orient: + 



r 


f 




T[508] edges: 

, 


6 b 

■1 


ocks: 1 orient: + 

B® 

bjdj 



T[491] edges: 16 blocks: 1 orient: + 




T[641] edges: 16 blocks: 1 orient:- 
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16; 


72 (0) 2 1 2 blinks 


r 


mod 


03 


0.000000000 


04 


0.923879533 


05 


0.000000000 


06 


0.788675135 


07 


0.000000000 


08 


0.697476770 



theta/pi #sts 
0.000000000 2 

0.500000000 514 

0.000000000 1316 

1.000000000 24073 

0.000000000 78428 

0.157644456 509114 



T[496] edges: 16 blocks: 1 orient: + 





(jffifJjl 


-L i ' 

T[705] edges: 16 


T=F 

>locks: 1 orient: 


Ee 


to 




73 (0) 4 1 2 blinks 



r 


mod 


theta/pi 


03 


1 . 000000000 


0.250000000 


04 


0.707106781 


0.375000000 


05 


0 . 662252010 


-0.718703773 


06 


0.577350269 


-0.333333333 


07 


1 . 123209959 


-0.009652746 


08 


0.364943633 


0 . 601878149 



T[497] edges: 16 blocks: 1 orient: + 




T[645] edges: 16 blocks: 1 orient:- 




le; 


74 (1) 2 blinks 


r 


mod 


03 


1 . 000000000 


04 


1 . 000000000 


05 


1 . 706302846 


06 


1 . 000000000 


07 


0 . 552848553 


08 


0 . 327993849 



theta/pi #sts 
0.000000000 8 
0.000000000 388 

0.068290739 3528 

0.000000000 39891 

-0.058217234 283832 

1.000000000 1789720 



T[499] edges: 16 blocks: 1 orient: + 




T[507] edges: 16 blocks: 1 orient: - 





r 


mod 


theta/pi 


03 


1.000000000 


0.000000000 


04 


0 . 000000000 


0.000000000 


05 


0 . 005024999 


1 . 000000000 


06 


0 . 000000000 


0.000000000 


07 


0.180176552 


1 . 000000000 


08 


1.489973071 


0.000000000 



T[505] edges: 16 blocks: 1 orient: + 




2 

258 

770 

9029 



41120 

208710 



i6; 


76 (0) 2 1 2 blinks 




r 


mod 


theta/pi 


03 


0 . 000000000 


0.000000000 


04 


0 . 923879533 


0.500000000 


05 


0 . 000000000 


0.000000000 


06 


0.211324865 


0.000000000 


07 


0 . 000000000 


0.000000000 


08 


0 . 186819872 


-0.252455287 



T[506] edges: 16 blocks: 1 orient: + 




T[619] edges: 16 blocks: 1 orient:- 




i6; 


77 


(1) 1 blinks 


r 




mod 


03 


1 . 


000000000 


04 


1 . 


000000000 


05 


0. 


005024999 


06 


1 . 


000000000 


07 


1 . 


505173648 


08 


0. 


571142150 



theta/pi #sts 
0.000000000 2 

0.000000000 258 

1.000000000 766 

0.000000000 9069 

0.000000000 40330 

0.000000000 204954 



T[51 5] edges: 16 blocks: 1 orient: + 




1 6-|78 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.382683432 


1 . 000000000 


272 


05 


0.000000000 


0.000000000 


1604 


06 


0.788675135 


1 . 000000000 


14789 


07 


0.000000000 


0.000000000 


97180 


08 


0.238728602 


0.525241290 


517840 



T[524] edges: 16 blocks: 1 orient: + 




T[566] edges: 16 blocks: 1 



orient: - 





79 (0) 



2 blinks 



r 


mod 


theta/pi 


03 


0.707106781 


0.000000000 


04 


0.500000000 


0.000000000 


05 


0 . 612441223 


-0.335704144 


06 


0.288675135 


0.000000000 


07 


0 . 134555071 


-0.112054174 


08 


0 . 420178658 


1.000000000 





2 blinks 



mod 



blocks: 1 orient: - 




03 

04 

05 

06 

07 

08 



1 . 000000000 
1 . 000000000 
0 . 473712872 
1 . 000000000 
1 . 739509707 
0 . 335644138 



theta/pi 
0 . 000000000 
0 . 000000000 
0 . 603211327 
0.333333333 
0.297333112 
0 . 000000000 





(0) 4 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.250000000 


2 


04 


0.707106781 


0.375000000 


258 


05 


0 . 561633512 


-0.663492147 


800 


06 


0 . 577350269 


-0.333333333 


9475 


07 


1.376653831 


-0.000034175 


42844 


08 


0.600752576 


-0.612730690 


220552 



T[527] edges: 16 blocks: 1 orient: + 




T[668] edges: 16 blocks: 1 orient:- 




#sts 

2 

258 

800 

9475 

42844 

220552 



#sts 

2 

514 

1244 

22849 

73136 

465218 



#sts 

8 

388 

3672 

38859 

291864 

1782856 
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r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


526 


05 


0 . 411403453 


0.032770866 


2556 


06 


0.288675135 


0.000000000 


31201 


07 


1.219571694 


0.525321757 


165684 


08 


0 . 113286266 


1 . 000000000 


956008 



T[530] edges: 16 blocks: 1 



orient: + 




T[676] edges: 16 blocks: 1 orient:- 





(0) 4 1 2 blinks 




r 




mod 




03 


0 . 


707106781 


0 


04 


0 . 


500000000 


0 


05 


0 . 


974323378 


-0 


06 


0 . 


288675135 


0 


07 


0 . 


241631035 


-0 


08 


0 . 


553759261 


1 



r 




mod 




03 


1 . 


000000000 


0 


04 


0 . 


707106781 


0 


05 


0 . 


917970627 


0 


06 


0. 


577350269 


1 


07 


0. 


687015449 


-0 


08 


0. 


372764780 


-0 



theta/pi #sts 
250000000 2 

375000000 258 

451482212 858 

000000000 10609 

314468119 47696 

024114904 268906 




(0) 2 blinks 



mod 

707106781 0 
500000000 0 
316589761 -0 
288675135 0 
178124905 0 
108290663 0 




( 0 ) 



2 blinks 



r 




mod 




03 


0. 


707106781 


0 


04 


0. 


500000000 


0 


05 


0. 


575046898 


-0 


06 


0. 


288675135 


0 


07 


0. 


519506465 


-0 


08 


0. 


655614571 


1 



theta/pi #sts 
000000000 4 

000000000 268 
493748823 1672 

000000000 14957 

923693567 100056 

000000000 537648 



T[536] edges: 16 blocks: 1 



orient: + 




T[652] edges: 16 blocks: 1 orient:- 





(i) 



1 blinks 




r 


mod 




03 


1 . 000000000 


0 


04 


1 . 000000000 


0 


05 


0 . 532889044 


1 


06 


1 . 000000000 


0 


07 


1 . 759530938 


0 


08 


2.252383017 


0 



r 


mod 




03 


1.000000000 


0 


04 


1.000000000 


0 


05 


0.557280900 


0 


06 


1.000000000 


0 


07 


2.015562763 


0 


08 


2.301156253 


0 



theta/pi #sts 
000000000 2 

000000000 258 

000000000 766 

000000000 9069 

000000000 40330 

000000000 204954 



T[529] edges: 16 blocks: 1 orient: + 

Tn- 
H-T 




T[707] edges: 16 blocks: 1 orient:- 



& 



rFpEEh 

PtP 



i6; 



83 (0) 2 1 2 blinks 



03 

04 

05 

06 

07 

08 



mod 

0 . 000000000 
0 . 923879533 
0 . 000000000 
0.211324865 
0 . 000000000 
0 . 176976960 



theta/pi 

0.000000000 

0.500000000 

0.000000000 

0.000000000 

0.000000000 

-0.224564581 



#sts 

2 

514 

1274 

23303 

75956 

491264 



T[531] edges: 16 blocks: 1 orient: 



theta/pi 

000000000 

000000000 

100305142 

000000000 

042710572 

000000000 



#sts 

4 

326 

1728 

19549 

115728 

644960 




T[532] edges: 16 blocks: 1 orient: - 




n±p, 

Jj] 

lLi- 1 



1 6i 



86 (1) 1 blinks 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


2 


04 


1 . 000000000 


0 . 000000000 


258 


05 


0 . 623058987 


1.000000000 


772 


06 


0 . 000000000 


0 . 000000000 


9115 


07 


1.383785390 


0.000000000 


41180 


08 


0.571142150 


0.000000000 


210064 



T[534] edges: 16 blocks: 1 orient: + 



theta/pi 

000000000 

000000000 

402890266 

000000000 

035768972 

000000000 



#sts 

4 

278 

1648 

16497 

104568 

573124 



T[597] edges: 16 blocks: 1 orient:- 



T[535] edges: 16 blocks: 1 orient: + 

HP 




1 6i 



89 (0) 4 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.250000000 


2 


04 


0.707106781 


0.375000000 


258 


05 


0.243442455 


-0.847969631 


830 


06 


0.577350269 


-0.333333333 


9929 


07 


0 . 968360012 


-0.263149643 


45544 


08 


1.262980703 


0.536710384 


243514 



T[538] edges: 16 blocks: 1 orient: + 



theta/pi 

000000000 

000000000 

000000000 

000000000 

000000000 

000000000 



#sts 

2 

258 

788 

9379 

42478 

223316 



■EPS 



T[539] edges: 16 blocks: 1 orient:- 
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i6; 



192 (0)4 2 blinks 



r 




mod 


03 


1 , 


.000000000 


04 


0. 


.707106781 


05 


0 . 


. 418472500 


06 


0. 


.577350269 


07 


1 , 


.586988139 


08 


0 . 


. 139074580 



theta/pi #sts 
0.250000000 2 

0.375000000 258 

0.891324252 788 

0.333333333 9343 

0.018168495 41462 

0.946505839 210668 



T[540] edges: 16 blocks: 1 orient: + 




T[674] edges: 16 blocks: 1 orient:- 




i6; 


93 


(0) 2 blinks 


r 




mod 


03 


0. 


707106781 


04 


0. 


500000000 


05 


0. 


133703646 


06 


0. 


288675135 


07 


0. 


415539534 


08 


0. 


268264961 



theta/pi #sts 
0.000000000 8 
0.000000000 332 

0.629030240 3472 

0.000000000 34607 

0.165281960 265784 

0.000000000 1629280 



T[541] edges: 16 blocks: 1 orient: + 





LJ 


T[604j edges: 16 

ffPr| 


blocks: 1 orient: - 

[Itbj 

L i=-J — 1 




94 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 000000000 


0 . 000000000 


4 


04 


0 . 382683432 


1 . 000000000 


270 


05 


0 . 000000000 


0 . 000000000 


1584 


06 


0 . 912870929 


-0 . 602416382 


14053 


07 


0 . 000000000 


0 . 000000000 


93824 


08 


0.280281529 


-0 .895804502 


490448 



T[545] edges: 16 blocks:1 orient: + 




T[606] edges: 16 blocks: 1 orient:- 




i6; 



195 (1) 



2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


0 . 000000000 


0.000000000 


258 


05 


0 . 744750720 


-0.764536255 


802 


06 


0 . 000000000 


0.000000000 


9355 


07 


0.237879191 


0.381690698 


43904 


08 


0.913304502 


0.060154945 


224836 



T[546] edges: 16 blocks: 1 orient: + 




T[556] edges: 16 blocks: 1 orient:- 





96 (0) 4 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.250000000 


2 


04 


0.707106781 


0.375000000 


258 


05 


0 . 997927164 


-0 . 925509765 


806 


06 


0.577350269 


-0.333333333 


9455 


07 


0 . 877688052 


-0.223435790 


43442 


08 


0.325894526 


-0.536184428 


220512 



T[547] edges: 16 blocks: 1 orient: + 




T[587] edges: 16 blocks: 1 orient:- 





97 (1) 



2 blinks 



r 


mod 


theta/pi 


03 


1 . 000000000 


0 . 000000000 


04 


1 . 000000000 


0 . 000000000 


05 


1 . 001564212 


0 . 601518851 


06 


1 . 000000000 


0.333333333 


07 


1 .161601388 


0.326716864 


08 


0 . 914287901 


0 . 000000000 



T[548] edges: 16 blocks: 1 orient: + 



#sts 

2 

258 

776 

9025 

41168 

205034 




T[590] edges: 16 blocks: 1 orient:- 





98 (1) 



2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


0.000000000 


0.000000000 


258 


05 


0.584629175 


0.076276322 


806 


06 


1.000000000 


0.000000000 


9455 


07 


1 .195594701 


-0.265939720 


43442 


08 


0.482421163 


0.919082003 


220512 



T[549] edges: 16 blocks:! orient: + 




T[558] edges: 16 blocks:! orient:- 





99 (0) 4 1 2 blinks 



r 


mod 


theta/pi 


03 


1 . 000000000 


0.250000000 


04 


0.707106781 


0.875000000 


05 


0 . 436188419 


-0.828516650 


06 


0.577350269 


-0.333333333 


07 


0.500337949 


0.205351930 


08 


0.378449149 


-0.283149103 



T[550] edges: 16 blocks: 1 orient: + 




T[560] edges: 16 blocks:! orient: - 





r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


2 


04 


0 . 000000000 


0 . 000000000 


258 


05 


0 . 814635114 


0 . 000000000 


798 


06 


1 . 000000000 


0 . 000000000 


9255 


07 


0.278856274 


0 . 000000000 


43684 


08 


0 . 519261645 


1 . 000000000 


222448 



T[551] edges: 16 blocks: 1 orient: + 





r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


0.000000000 


0.000000000 


258 


05 


0.604292940 


0.574572400 


782 


06 


1.000000000 


0.333333333 


9071 


07 


0.544453302 


0.260580426 


42014 


08 


1.011445388 


0.547931339 


210136 



T[552] edges: 16 blocks:! orient: + 




T[562] edges: 16 blocks: 1 orient:- 




#sts 

2 

258 

788 

9157 

42524 

214934 
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r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


8 


04 


1.000000000 


0.000000000 


316 


05 


0.931116293 


0.000000000 


3368 


06 


1.000000000 


0.000000000 


33747 


07 


0 . 101778430 


0.000000000 


258120 


08 


0.975613382 


0.000000000 


1600864 



T[553] edges: 16 blocks: 1 orient: + 





r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.000000000 


2 


04 


0 . 000000000 


0.000000000 


258 


05 


0 .467110956 


0.000000000 


844 


06 


1 . 000000000 


0 . 000000000 


10005 


07 


0 . 657824834 


0.000000000 


47008 


08 


0 . 632108694 


0 . 000000000 


249634 



T[554] edges: 16 



T[598] edges: 16 

ID 



slocks: 1 orient: + 


1 6 ?nd (0) 2 blinks 






l|$l 


r 


mod 


theta/pi 


#sts 




03 


0 . 707106781 


0 . 000000000 


4 


slocks: 1 orient: + 


04 


0 . 500000000 


0 . 000000000 


270 




05 


0 . 772116421 


-0 . 034475362 


1596 


rPRl-]-, 


06 


0.288675135 


0 . 000000000 


14273 


07 


0 . 726202954 


0 . 177220485 


95160 


l| l ! j 1- 


08 


0 . 949777995 


0 . 000000000 


499244 





(0) 4 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


-0.250000000 


2 


04 


0 . 707106781 


-0.875000000 


258 


05 


0.768856360 


0.379820483 


796 


06 


1.154700538 


0.000000000 


9309 


07 


0.723356203 


-0.373437575 


43052 


08 


1.057301384 


0.719904001 


219726 



T[559] edges: 16 blocks: 1 orient: + 




T[579] edges: 16 blocks: 1 orient: - 





r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


2 


04 


0 . 000000000 


0 . 000000000 


258 


05 


0.532889044 


1.000000000 


842 


06 


0 . 000000000 


0 . 000000000 


9995 


07 


1 . 138332717 


0.000000000 


46700 


08 


2 . 046322257 


0.000000000 


248268 



T[561] edges: 16 blocks: 1 orient: + 





r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


4 


04 


0.500000000 


0 . 000000000 


270 


05 


0.314488186 


0 . 000000000 


1596 


06 


0.288675135 


0 . 000000000 


14273 


07 


0 . 066036481 


0 . 000000000 


95160 


08 


2.385724359 


0 . 000000000 


499244 





r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


0.000000000 


0.000000000 


258 


05 


1.467110956 


0.000000000 


786 


06 


2.000000000 


0.000000000 


9265 


07 


1 . 608358272 


0.000000000 


42696 


08 


0.610531993 


1 . 000000000 


221170 





r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.000000000 


2 


04 


0 . 000000000 


0.000000000 


258 


05 


0.232021469 


-0.204052176 


812 


06 


1 . 000000000 


0.000000000 


9469 


07 


1 . 071968189 


0.178245971 


44908 


08 


0.587379110 


-0.066222052 


232234 



T[565] edges: 16 blocks: 1 orient: + 




T[580] edges: 16 blocks: 1 orient:- 




1 6210 (0) 2 1 2 blinks 



r 




mod 


03 


0 . 


000000000 


04 


0 . 


382683432 


05 


0 . 


000000000 


06 


0 . 


211324865 


07 


0 . 


000000000 


08 


0 . 


664710689 



theta/pi #sts 
0.000000000 4 

1.000000000 278 

0.000000000 1612 

0.000000000 15901 

0.000000000 99488 

0.504361227 541164 




'211 (0) 4 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


-0.250000000 


2 


04 


0.707106781 


-0.875000000 


258 


05 


0.998661554 


0.773528081 


796 


06 


0.577350269 


0.333333333 


9309 


07 


0.072104553 


0.024897959 


43052 


08 


0.611913210 


0.499917084 


219726 



T[570] edges: 16 blocks: 1 orient: + 




T[583] edges: 16 blocks: 1 orient:- 
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(0) 4 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


-0.250000000 


2 


04 


0.707106781 


-0.875000000 


258 


05 


0.375300480 


0.246551954 


796 


06 


0.577350269 


0.333333333 


9309 


07 


1.304019215 


0.194543997 


43052 


08 


0.973551736 


-0.328589593 


219726 



T[572] edges: 16 blocks: 1 



orient: + 




T[591] edges: 16 blocks: 1 



orient: - 





r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


270 


05 


0 . 828810492 


-0.200682317 


1596 


06 


0.288675135 


0.000000000 


14273 


07 


0 . 879450049 


-0.003383512 


95160 


08 


0 .499366312 


1.000000000 


499244 



T[573] edges: 16 blocks: 1 orient: + 




T[582] edges: 16 blocks: 1 



orient: - 







Lid 



3 




(0) 4 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.250000000 


2 


04 


0 . 707106781 


0.375000000 


258 


05 


0 . 580664741 


0.214289059 


776 


06 


0 . 577350269 


0.333333333 


9025 


07 


0.209714042 


0.555846961 


41168 


08 


0.284426929 


-0.532337004 


205034 





r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


0.000000000 


0.000000000 


258 


05 


1.175314889 


0.000000000 


764 


06 


1.000000000 


0.000000000 


8959 


07 


0.255077445 


0.000000000 


40630 


08 


0.436867076 


1 . 000000000 


205072 



T[575] edges: 16 blocks: 1 



orient: + 




1 621 6 


(0) 4 1 2 blinks 


r 




mod 


03 


1 


000000000 


04 


0. 


707106781 


05 


0. 


855640170 


06 


0. 


577350269 


07 


1 


028696710 


08 


0. 


832370526 



theta/pi #sts 
0.250000000 2 

0.375000000 258 

0.713550882 788 

0.333333333 9343 

0.191662952 41462 

0.532948820 210668 



T[577] edges: 16 blocks: 1 orient: + 

V. .is 



T[628] edges: 16 blocks: 1 orient:- 





r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


4 


04 


0.500000000 


0 . 000000000 


278 


05 


0.293065211 


0 . 034694683 


1696 


06 


0.288675135 


0 . 000000000 


17097 


07 


1.335663128 


-0 .198627661 


106964 


08 


0 . 716274876 


0 . 000000000 


591540 




1 621 8 (0) 2 1 2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0.000000000 


0.000000000 


4 


04 


0.382683432 


1.000000000 


270 


05 


0.000000000 


0.000000000 


1704 


06 


0.788675135 


1 . 000000000 


16445 


07 


0.000000000 


0.000000000 


106020 


08 


0.418943492 


-0.357016649 


588128 



T[586] edges: 16 blocks: 1 



orient: + 




T[592] edges: 16 blocks: 1 orient: - 





r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0.000000000 


2 


04 


1 . 000000000 


0.000000000 


258 


05 


0 . 175314889 


0.000000000 


788 


06 


1 . 000000000 


0.000000000 


9379 


07 


0 .414704699 


0.000000000 


42478 


08 


0.757000375 


0.000000000 


223316 



T[588] edges: 16 blocks: 1 orient: + 





r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


8 


04 


1 . 000000000 


0 . 000000000 


312 


05 


0 .403252248 


0 . 000000000 


3544 


06 


1 . 000000000 


0 . 000000000 


34079 


07 


1 .404699852 


0 . 000000000 


273088 


08 


3.897402896 


0 . 000000000 


1677784 



T[596] edges: 16 blocks: 1 orient: + 





(0) 4 1 2 blinks 



r 




mod 




03 


1 . 


.000000000 


-0 


04 


0. 


.707106781 


-0 


05 


0 . 


.733601725 


-0 


06 


0. 


.577350269 


0 


07 


0. 


.741581851 


-0 


08 


1 . 


.026145221 


-0 



theta/pi #sts 
250000000 2 

375000000 258 

922256585 788 

333333333 9157 

030376675 42524 

504921996 214934 



T[599] edges: 16 blocks: 1 orient: + 




T[605] edges: 16 blocks: 1 orient:- 
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r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


278 


05 


1.220696176 


0.000000000 


1648 


06 


0.288675135 


0.000000000 


16609 


07 


0.230182124 


0.000000000 


102816 


08 


0.247335843 


0.000000000 


566388 



T[600] edges: 16 blocks: 1 orient: + 







223 (0) 



1 blinks 



r 




mod 


03 


0, 


.707106781 


04 


0, 


.500000000 


05 


0. 


.706953028 


06 


0. 


.288675135 


07 


1 . 


.519522895 


08 


1 . 


. 470376592 



theta/pi #sts 
0.000000000 4 

0.000000000 278 

0.000000000 1628 
0.000000000 16413 

0.000000000 101824 

0.000000000 561620 



T[603] edges: 16 






blocks: 1 orient: + 


1 6224 ( 1 ) 1 blinks 

r mod 


theta/pi 


#sts 




03 


1 . 000000000 


0 . 000000000 


2 




04 


1 . 000000000 


0 . 000000000 


258 




05 


0 . 321212923 


0 . 000000000 


776 




06 


1 . 000000000 


0 . 000000000 


9025 




07 


0 .697406702 


0 . 000000000 


41168 




08 


0 . 041989498 


1 . 000000000 


205034 



T[607] edges: 16 blocks: 1 orient: + 




1 6*2 



225 ( 1 ) 2 2 blinks 



r 


mod 


03 


0 . 000000000 


04 


1.847759065 


05 


0 . 000000000 


06 


1.931851653 


07 


0.000000000 


08 


1.094069091 



theta/pi #sts 
0.000000000 4 

0.500000000 278 

0.000000000 1648 

0.916666667 15705 

0.000000000 100324 

0.076516405 538060 



T[613] edges: 16 blocks: 1 orient: + 




T[684] edges: 16 blocks: 1 orient:- 




1 6S 



226 ( 2 ) 



2 blinks 



r 


mod 


03 


1 .414213562 


04 


2 . 000000000 


05 


3.383193431 


06 


1.732050808 


07 


3.384764794 


08 


4.265843498 



theta/pi #sts 
0.000000000 8 
0.000000000 324 

0.007415693 3320 

0.000000000 32159 

0.146530015 247464 

0.000000000 1507480 



T[61 4] edges: 16 blocks: 1 orient: + 




T[687] edges: 16 blocks: 1 



orient: - 




1 6227 ( 0 ) 2 1 2 blinks 



r 




mod 


03 


0 


000000000 


04 


0 


382683432 


05 


0 


000000000 


06 


0 


788675135 


07 


0 


000000000 


08 


0 


460078269 



theta/pi #sts 
0.000000000 4 

1.000000000 278 

0.000000000 1612 

1.000000000 15901 

0.000000000 99488 

0.377949177 541164 







228 (0) 4 2 blinks 



r 




mod 


03 


1 , 


.000000000 


04 


0. 


.707106781 


05 


0. 


. 836419527 


06 


1 , 


. 154700538 


07 


0. 


.599234670 


08 


0. 


.576925399 



theta/pi #sts 
0.250000000 2 

0.875000000 258 

0.304238294 796 

0.000000000 9309 

0.380696044 43052 

0.968664536 219726 



T[618] edges: 16 blocks: 1 orient: + 




T[685] edges: 16 blocks: 1 orient:- 




1 6229 (0) 3 1 2 blinks 



r mod 

03 0.707106781 

04 0.500000000 

05 0.619195221 

06 0.500000000 

07 0.781997843 

08 0.407546818 



theta/pi #sts 
-0.500000000 4 

-0.750000000 294 

0.500000000 1404 

0.500000000 14731 

-0.227299372 68584 

0.875000000 357372 



T[622] edges: 16 blocks: 1 orient: + 




T[635] edges: 16 blocks: 1 orient: - 






r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


2 


04 


1 . 000000000 


0 . 000000000 


258 


05 


1 .411382866 


0 . 000000000 


668 


06 


2 . 000000000 


0 . 000000000 


8287 


07 


2.208432275 


0 . 000000000 


27596 


08 


1 . 070708874 


0 . 000000000 


139918 



T[624] edges: 16 blocks: 1 orient: + 







231 (1) 



2 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


0 . 000000000 


0.000000000 


258 


05 


1.228262757 


-0.036036510 


676 


06 


2.000000000 


0.000000000 


8367 


07 


1.714302807 


0.135162734 


28368 


08 


0.992040596 


-0.960975007 


144922 



T[625] edges: 16 blocks: 1 orient: + 




T[681] edges: 16 blocks: 1 orient:- 
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r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


1.000000000 


0.000000000 


258 


05 


1.501552810 


0.000000000 


668 


06 


2.000000000 


0.000000000 


8287 


07 


2.137108213 


0.000000000 


27596 


08 


1.688024605 


0.000000000 


139918 



T[630] edges: 16 blocks: 1 orient: + 




i6; 



233 (0) 



2 blinks 



r 




mod 


03 


0, 


.707106781 


04 


0, 


.500000000 


05 


0. 


.706953028 


06 


0. 


.288675135 


07 


0. 


. 472161455 


08 


0. 


.573693534 



theta/pi #sts 
0.000000000 4 

0.000000000 326 

0.000000000 1420 

0.000000000 17019 

0.000000000 72552 

0.000000000 401400 



T[631] edges: 16 blocks: 1 orient: + 




T[663] edges: 16 blocks: 1 orient: + 




i6; 



234 (0) 1 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


4 


04 


0 . 500000000 


0 . 000000000 


270 


05 


1.220696176 


0 . 000000000 


1356 


06 


0.288675135 


0 . 000000000 


12195 


07 


1 . 348026810 


0 . 000000000 


62312 


08 


0 . 431775422 


1 . 000000000 


303900 



T[644] edges: 16 




blocks: 1 orient: + 





r 


mod 


theta/pi 


#sts 


03 


1.414213562 


0.000000000 


16 


04 


2.000000000 


0.000000000 


456 


05 


3.175107272 


0.000000000 


6288 


06 


3.464101615 


0.000000000 


63611 


07 


4 . 155214795 


0.000000000 


493632 


08 


5.507548956 


0.000000000 


3069664 



T[646] edges: 16 blocks: 1 orient: + 




T[648] edges: 16 blocks: 1 orient: + 




T[670] edges: 16 blocks: 1 orient:- 




i6; 



237 (0) 



2 blinks 



r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0 . 000000000 


4 


04 


0.500000000 


0 . 000000000 


270 


05 


0.573497666 


0 . 176511736 


1392 


06 


0.288675135 


0 . 000000000 


12711 


07 


1 . 136703854 


-0 . 120668998 


65704 


08 


0 . 433044985 


0 . 000000000 


326788 



i6; 



236 (0) 



2 blinks 



r 


mod 




theta/pi 


03 


0.707106781 


0 


000000000 


04 


0.500000000 


0 


000000000 


05 


0.706953028 


0 


000000000 


06 


0.288675135 


0 


000000000 


07 


0 .496315783 


0 


261384211 


08 


0.573693534 


0 


000000000 


T[665] 


edges: 16 blocks: 1 orient: + 






[ 



i r r 
Ij ±F 

l_Lj 


1 

J] 


1 — 





T[701] edges: 16 blocks: 1 orient: - 




#sts 

4 

270 

1400 

12743 

66636 

330684 




r 


mod 


theta/pi 


#sts 


03 


0.707106781 


0.000000000 


4 


04 


0.500000000 


0.000000000 


270 


05 


0.389442301 


0.000000000 


1400 


06 


0.288675135 


0.000000000 


12743 


07 


1 .166146568 


0.000000000 


66636 


08 


0.913249166 


0.000000000 


330684 



T[669] edges: 16 blocks: 1 orient: + 




i6; 



239 (0) 



1 blinks 



r 




mod 


03 


0, 


.707106781 


04 


0, 


.500000000 


05 


0, 


. 903185449 


06 


0, 


.288675135 


07 


1 , 


.747119563 


08 


0, 


.509968231 



theta/pi #sts 
0.000000000 4 

0.000000000 270 

0.000000000 1356 

0.000000000 12195 

0.000000000 62312 

0.000000000 303900 



T[675] edges: 16 blocks: 1 orient: + 





r 


mod 


theta/pi 


#sts 


03 


1 . 000000000 


0 . 000000000 


2 


04 


0 . 000000000 


0 . 000000000 


258 


05 


0 . 119586799 


0 . 000000000 


690 


06 


1 . 000000000 


0 . 000000000 


8589 


07 


1 . 128593258 


0 . 000000000 


29288 


08 


0 . 759092416 


0 . 000000000 


153308 



T[683] edges: 16 blocks: 1 orient: + 





r 


mod 


theta/pi 


#sts 


03 


0 . 707106781 


0.000000000 


4 


04 


0 . 500000000 


0.000000000 


270 


05 


1.099417870 


0.000000000 


1188 


06 


0.288675135 


0.000000000 


10965 


07 


0 . 591774747 


0.000000000 


44608 


08 


0.047159195 


1 . 000000000 


213172 



T[699] edges: 16 blocks: 1 orient: + 
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'242 (1) 1 blinks 



r 


mod 


theta/pi 


#sts 


03 


1.000000000 


0.000000000 


2 


04 


0.000000000 


0.000000000 


258 


05 


0 . 772062641 


0.000000000 


516 


06 


2.000000000 


0.000000000 


7079 


07 


3.001363833 


0.000000000 


14152 


08 


0 . 410388418 


1 . 000000000 


80202 



T[708] edges: 16 blocks: 1 orient: + 
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